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The 1961 Annual Meeting of the National Tuberculosis Association, the American Thoracic 
Society, and the National Conference of Tuberculosis Workers will be held in Cincinnati, 
Ohio, May 21-25 


Registration and the exhibits program will be in the Netherland Hilton Hotel. Program 
sessions will be held in the Netherland Hilton and cooperating hotels, each within a block 
of Fountain Square in the heart of the city 


The registration desk will be open beginning at 10:00 a.m., Sunday, May 21. There is no 


registration fee. A registration badge must be worn to ensure admission to program sessions. 


Exhibits will open at 8:30 a.m., Monday vy 22, and will be on view, during morning and 
afternoon hours, throughout the meeting. The high caliber of exhibits, as at previous 
meetings, will make this a phase of the progran which all attending will want to devote 


a generous portion of their time 


Preceding the general meetings—ATS Committee and Council meetings will be held 
Saturday and Sunday, May 20 and 21. The annual Tuberculosis Nursing Advisory Service 
Seminar will be held on Saturday, May 20 Th here will be special interest sessions on Sunday, 
May 21 


Medical, public health, and nursing sessions will begin on Monday, May 22. General 
sessions will include an opening program Monday at 9:00 a.m. A keynote, awards, and 
NTA business session will be held Monday evening, and a closing general session at 11:00 
a.m., Thursday, May 25. 


Cincinnati is served by five airlines, eight railroads, and three bus lines. 


Sleeping rooms for all attending will be available in cooperating hotels within a two-block 
radius. Application for rooms must be made through the NTA HOUSING BUREAU, 
915 Union Central Building, Cincinnati 2, Ohio. Confirmations will be sent directly from 
the hotel accepting the reservation. If, after making reservations, you find it impossible to 
attend, please notify the HOUSING BUREAU promptly. 


Hotels and rates are: 
Netherland Hilton—Single, $8.25-18; Double, $14-16.50; Twin, $14.50—-22.50; Suites, 
$30 & up. 
Terrace Hilton— Single, $12.50 & 18.50; Twin, $17 & 23; Suites, $40. 
Sheraton Gibson—Single, $8—-19; Double, $12-22.50; r win, pe 22.50; Suites, $27.20 & 
up. 
Sinton—Single, $6-11.50; Double, $9.50-14; Twin, $11.50-15; Suites, $20 & up. 


Official reservation forms will be supplied upon request to the NaTionaL TUBERCULOSIS 
Association, 1790 Broapway, New York i9, New York. 
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HARD FACTS 
ABOUT HIS 
HARD CAP 


It’s a fact that relatively few major 
league ball players ever get hit in the 
head by a pitched ball. But it is also 
a fact that as long as baseball pitchers 
are human the possibility exists. So 
to minimize the possibility of injury, 
today every batter who steps up to 


the plate wears a protective “hard 
cap” — just to be safe. 


Hard facts 
about PAS 


It’s a fact that para-aminosalicylic 
acid and its salts have been used 
successfully for many years as standard 
tuberculosis therapy. But it is also 
a fact that side effects related to aging 


of the drug have sometimes limited 
its usefulness. So to minimize the risk 
of side effects, more and more buyers 
are today specifying domestically 
produced MILES PAS with its Certified 
Assay. The actual assay is made just 
prior to shipment, and its date and 
Seal of Surety assure you that 
the product meets or exceeds USP 
specifications at the time of shipment. 


Your tableter can provide this signed 
certificate. Ask for it — just to be safe. 
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Miles Chemical Company 


Division of Miles Laboratories, Inc. 
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IN TUBERCULOSIS... 


whe cardiac 
imparrme nt. 

hype rte Or 
pregnancy complicate 
the clinical picture, 
thre risk of untoward 
cts associated 
with sodium 

Can be avoided 

by Spe cifying 


PASKALIUM 


C Af Ol] (1 re] ( 


Ample clinical experience has proved PASKALIUM to be better tolerated than 
other forms of P.A.s. 


Carefully conducted determinations have established that higher protective 
P.A.S. plasma levels are obtained earlier and maintained longer with PASKALIUM. 


Because of freedom from nausea, vomiting or diarrhea, outpatients will 
adhere to a prescribed PASKALIUM regimen thus favoring continued inactivation 
of the tubercular process. 


Available in four dosage forms: 

. As a powder in 3-gram sealed lightproof, moisture resistant envelopes. 
Contents instantly soluble in one ounce of chilled water, fruit juice 
or carbonated beverage. 

2. Taste free, easy-to-swallow capsules of 0.5 Gm. each. 

. Tablets of 0.5 Gm. each. 

. As a bulk powder. 


Complete literature and a clinical trial supply available to physicians on request. 
Also available—Information on the therapeutic uses of Potaba* ( Potassium Aminobenzoate) 


GLENWOOD LABORATORIES, INC. / BERGENFIELD, N. y. 
*Trademarks of Glenwood Laborat« ries, Inc. 
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Treating a 
respiratory allergy 


patient... with 
little response? 


"NORISODRINE sy 


(Isoproterenol Sulfate, Abbott) 
with calcium iodide 


e other cla isthma 


iate relief. 


ient, try this: Put him on Norisodrine Syrup for 


If you're faced w 
weeks—one or two teaspoonfuls, four t x times daily. See if this isn't evident: 


Coughing will be more productive . . . and much less frequent. There will be a marked lessening of 


tension, physical and mental. Respiration will improve. Nighttime cough, particularly, will be relieved. 
ation of Nor irine ; 


}-tasting Norisoadrine Syrup a 


ntrol symptoms in patients of < 
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You've seen the type. Racked by a chr cough...or wheeze...or any of thi! 
symptoms. In any event, the usual treatment isn't affording adeqUEE 
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is the PAS you are using 


outdat 


If so, it can cause gastrointestinal upsets and 
other side effects which reduce its efficacy. 


every package dated! 


Since 1955, following extensive research and 
experience which proved to us the unstable 
nature of PAS, Hellwig . 7 
has been placing 

an expiration date of 

120 days from date of 

manufacture on all 

forms of their PAS* 


responsibility! 
From the introduction of PAS as a specific 
for the treatment of TUBERCULOSIS, it is 
a matter of record that Hellwig has been 
the recognized leader in raising the standards 
for this drug. They have consistently 
maintained rigid specifications for all of 
their PAS products, as well as continuously 
developing new and more convenient 


methods of administration. 


warning! 
PAS in either dry or liquid form is an 
UNSTABLE DRUG. Any deviation in color 
from a pure white crystal is a danger signal, 


after which it is inadvisable to use the drug. 


*ALL HELLWIG PAS IS DATED — AND 
RETURNABLE AFTER THE EXPIRATION 
DATE ON THE PACKAGE. 


223 East Delaware Place 
Ine. 


Chicago 11, Illinois 
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an effective 


agent in 
pulmonary tuberculosis’ 


VIOCIN 


when tuberculosis 
re sests sla ndard the rapy 
é spec tally valuable 


during and after surgery 


\ 


Viomycin sulfate (viocin) is the crystalline salt of an 
antituberculous antibiotic derived from the actinomy- 
cete, Streptomyces puniceus. In patients resistant to 
routine agents, VIOCIN provides significant therapeutic 
effect, particularly in combination with other antituber- 
culous agents. VIOCIN protects against operative compli- 
cations and is apparently not cross-resistant with strep- 
tomycin or isoniazid. 


IN BRIEF 


INDICATIONS: As an adjunct in the treatment of progres- 
sive exudative, hematogenous lesions and the pneumonic 
type of pulmonary tuberculosis; cutaneous tuberculous 
lesions and fistulas; tuberculous lymphadenitis; tracheo- 
bronchial and laryngeal tuberculosis; alimentary, perito- 
neal, genitourinary, meningeal, miliary, and bone and 
joint tuberculosis; and postoperatively in thoracic sur- 
gery on tuberculous patients. It is useful prophylactically 
in operations such as lobectomy and pneumonectomy 
for pulmonary tuberculosis. 


ADMINISTRATION AND DOSAGE: VIOCIN should be adminis- 
tered by deep intramuscular injection, preferably into the 
gluteal, thigh, or deltoid muscles. The dosage employed 
for most forms of tuberculosis is 2 Gm. (given in two 
doses of 1 Gm. each, 12 hours apart) every third day, 
usually in combination with PAS (12 Gm. daily by the 
oral route). Therapy should be continued for at least 
four to six months. Daily administration of viocin 
should never exceed 2 Gm. and should never be given 
continuously for more than one month. 


SIDE EFFECTS: The toxicity of viocIN is related chiefly 
to dosage. When recommended dosages are used, toxic 


reactions are unlikely to occur with any degree of fre- 
quency or severity. They may occur in occasional indi- 
viduals, however, and the following reactions should 
be watched for in all patients receiving the drug: renal 
irritation, disturbances of the eighth cranial nerve, 
allergic reactions and eosinophilia, electrocardiographic 
abnormalities, edema and fluid retention, and disturb- 
ances in the serum electrolyte pattern. 


PRECAUTIONS AND CONTRAINDICATIONS: VIOCIN should be 
used under the close supervision of the physician, and 
should not be used when routine measures (as in mini- 
mal or primary pulmonary tuberculosis) or other drug 
therapy (streptomycin, isoniazid, PAS, either singly or 
in combination) would be effective. Like other anti- 
tuberculous agents, ViOCIN is of relatively little value in 
the therapy of extensive caseous or fibrotic lesions. 
Patients with impaired renal function should receive 
lower dosages and be carefully watched for signs of 
toxicity. The similar nature of the toxic manifestations 
of streptomycin and VIOCIN suggests that these two drugs 
should not be used concomitantly except when the poten- 
tialities of other drug combinations have been exhausted. 
They should not be used on the same day, and the higher 
dosage ranges should be avoided. 


SUPPLIED: In vials containing the equivalent of 1 Gm. 
or 5 Gm. viomycin as the sulfate. Diluent to be added. 


More detailed professional information available on 
request. 


1. Davey, W. N.: GP 19:107, No. 1, 1959. 


Science for the world's well-being'= (Pfizer PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 
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PNEUMOCONIOSIS 


MODERN TRENDS 
Report of meetings held by 
The Chest and Heart 
in 1959 and 1960 


tssocialion 


Contents include 

Pneumoconiosis in the coal industry; 
recent research; radiology; loss of lung 
function; tuberculosis and pneumoconi 
prevention of 


pheumocontiosis 


foundry workers; rehabilitation and 


employment; industrial implications 
morbid anatomy; physiology of normal! 
respiration, treatment and its compli 
cations; the working foundryman and 
his chest; newer forms of pneumoconio 
Scottish coal 


ses: field work in the 


field; disordered lung function in Scot 
tish coalminers; pneumoconiosis in Seot 


land 


144 pages. illustrated $3.50 


hrough any bookseller or direc 


The Chest and Heart Association 
Tavistock House North, 
TAVISTOCK SQUARE, LONDON WC!, ENGLAND 
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\\ ELECTRONIC 
STETHOSCOPE 


Over 100 times the amplification of 
standard acoustical stethoscope 
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Tone selectivity for ‘“‘definitive’’ 
diagnosis—for low heart 
high pulmonary tones 


tones or 


Auxiliary audio output 
for tape recording 

EKG instruments 

for consultation and teaching 

with extra amplifier and speaker 


oscilloscope 


True tone... portable. ..economical 


Write for full details and prices 


INSTRUMENTS CO. 
Suite 809, 412 West Sixth Street 
Los Angeles 14, California 
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POSITIONS AVAILABLE 
AND WANTED 


RATE $3.50 per insertion for 25 words or less; additional 
words—i5 cents each. Bold face semi-display $5.00 per in- 
sertion for 25 words or less; additional words—20 cents 
each. Box number—75 cents extra. Remittance should 
accompany copy and be sent to: The American Review of 
Diseases, 280 Madison Ave., New York 16, 
N.Y 


AVAILABLE: Board Certified internist with interest 
in pulmonary disease and experience in pulmonary 
function testing and teac hing desires position or prac 

Available September or later. Box 
Review of Respiratory Diseases, 280 
New York 16, New York 


tice opportunity 
164, American 
Madison 
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WANTED 300 bed tu 
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ed with two medical schools for teaching purposes 
Complete surgical and 
$8,640 with 


annual increases to $11,100. Permanent employment 


with opportunity tor research 


pathological facilities. Starting salary 
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residency 
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ease hospital; training pulmonary 
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BARD-PARKER 
DISINFECTING 
SOLUTIONS 


ee HALIMIDE 


Concentrate Disinfectant 


... now HALIMIDE disinfectant — 

free from objectionable odor, is a concentrate LR pe 
of low surface tension and excellent penetrating [MUST Be DILUTED, 
qualities. Perfect for inexpensive instrument CONT 
disinfection, 1 oz. mixed with 1 gal. of water ~plen arene an 
makes a stable — clear — non-corrosive — non- 

staining solution. TUBERCULOCIDAL when di- 

luted with alcohol. No anti-rust tablets to add 

—no need for frequent changing. 


B-P CHLOROPHENYL Disinfectant 


. an ideal instrument disinfecting solution 
for professional office use. It is rapid in 
destruction of commonly encountered vege- 
tative bacteria —free from phenol (carbolic 
acid) and mercurials—not injurious to skin 
or tissue. It is used full strength—has a 
pleasant odor—its germicidal efficiency is 
not affected by soap. 


e B-P FORMALDEHYDE GERMICIDE 
. Sporicidal - tuberculocidal - bactericidal - viru- 
. cidal - fungicidal, it is especially suitable for hospital 
—— use in the chemical disinfection of instruments and pro- 
tection of surgical sharps. It is used full strength — and 
& within 5 minutes will kill TUBERCLE BACILLI — vegeta. 
tive pathogens and spore formers—the spores them- 

- selves within 3 hours. 


BARD- PARKER COMPANY, INC. 
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DEGENERATION OF THE CILIATED CELLS OF THE BRONCHIAL 
EPITHELIUM (CILIOCYTOPHTHORIA) IN ITS RELATION 
TO PULMONARY DISEASE! * 


GEORGE N 


PAPANICOLAOU, EMMA LOU BRIDGES, 


anD CONSTANTINE RAILEY 


(Received lor 


INTRODUCTION 


The term “ciliocytophthoria” (CCP) was sug- 
gested in 1956 (1) by one of the writers (G.N.P.), 
in a preliminary note, for designating the phe- 
nomenon of a mass degeneration of the ciliated 
components ol the bronchial epithelium occur- 
ring in certain cases of acute and chronic pul- 
monary disease 

The conclusions drawn from the observations 
upon which this preliminary report was based 
were summarized as follows: (1) A distinct cyto- 
logic pattern reflecting an extensive degenera- 
tion and mass destruction of ciliated cells of the 
bronchial epithelium can be recognized in smears 
prepared from sputum specimens in cases of cer- 
conditions 


tain acute and chronic inflammatory 


of the lung. (2) The cytologic examination of 
smears may prove valuable for the diagnosis of 
pulmonary infections belonging to this special 
group as well as for a study of their etiology and 
the relative value of various modes of therapy 
In a relatively high percentage of ciliocytoph- 
thori i-positive cases ( 12 of 100), the presence of 

bronchogenic carcinoma was established by 
clinical and pathologic findings. 

Since the number of observations upon which 
based relatively 
small, it that the mor- 


phologic and clinical aspects of this interesting 


these conclusions were was 


was believed various 


rom the Papanicolaou Research Laboratory, 
Department of Anatomy, Cornell University Medi- 
cal College, New York 21, New York 
This work was aided by a grant 
\merican Cancer Society, Inc 


from the 


641 


publication December 16, 


1960) 


phenomenon and their possible relationship to 
cancer of the lung or to pulmonary infections, 
particularly those of viral etiology, should be the 
subject of a more exhaustive investigative study 
This led to the formation of 
which was divided into three parts, each based 


a special project 


on a different investigative approach 

One was an attempt to establish normal stand- 
ards through the study of the ciliocytophthoria 
status in a control group consisting of men and 
women free from symptoms suggestive of cancer 
of the lung or of other pulmonary disease. A co- 
operative arrangement with Dr. Emerson Day, 
Director of the Kate Depew Strang Prevention 
Clinie of Memorial Hospital, and the active par- 
ticipation of two of its members, Drs. Genevieve 
Bader and Thomas Tamlyn, has made possible 
the procurement of ample material for this study 
is well as an experienced staff for its clinical 
evaluation. Sputum specimens collected at the 
Strang Clinic were sent to the “Papanicolaou 
of the Department of 
Medical College, 
ind ex 


Research Laboratory” 
Anatomy, Cornell University 
where smears were prepared, stained, 
amined microscopically. 

The material used for the second approach, 
the possible relationship ol cilioeytophthoria to 
lung cancer or chronic pulmonary disease, con- 
sisted of specimens sent to the “Papanicolaou 
Cytology Laboratory” of the 
Pathology, Cornell University Medical College, 


Department of 


for a cytologic examination, chiefly from patients 
with obscure clinical symptoms involving a sus- 
picion of cancer. Smears from these specimens 


(42 PAPANICOLAOU, 


were examined for CCP in the research labora 


tory m conjunction with those of the Memorial 
Strang Clinic series 

The third approach, the study of the relation 
ship of CCP to a viral etiologic factor. was ear 
the Rockefeller Institute by Drs 


ned out at 


James G. Hirsch and Cynthia H. Pierce in a sepa 


rate group of patients with acute and chroni 


The 


of the smears prepared from the specimens ob 


pulmonary disease microscopic examination 


from these 
by Dr 
have been reported in a preliminary note pub 
Proceedings of the Society for Ex 


Vedicine (2) 


tained symptomatic patients was 


mace Pierce Some ol thes« obse rvations 


lished im the 


perimental Biology and 


MATERIAL AND MerHops 


Since the used for the study 


from two different 


material reported 


here ¢ 
ated 


from the 


ume sources, Was sepa- 
two distinct 


Kate 


into groups: material obtained 
Depew Strang Prevention Clini 
ind material from the Papanicolaou Cy- 
tology, Labor itory ( Diagnosti« ), Series B 

Series A: The 
pecimens of sputum 
Drs. Tamlyn 
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Series A: 


material of this series consisted of 
collected under the 
and Bader. The 


random from persons 


supe T- 
son of 


patients 


who pre- 


periodic routine examina- 


In addition to the these se- 


examination 


itients were further subjected bv the above 


it thorough clinical study, including a 


questionnaire covering any pul- 
drinking habits 
oceuy condi- 
might affect the lungs. A full chest 
and a evtologi 
malignancy, in 


tion for 


previous 
smoking und 


environment, and 
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esidential 
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oentgenogram examination oft 


utum for uidition to the exam 
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to further document the wes used in this spe- 
il project 
\s a rule, 
juired im in 
the clinic; the 


following 


types ol specimens were 
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initial specimen 
sputum specimen 


morning, and a specimen obtained 


i the first acute upper respiratory 

ifter the 

or All specimens coughed directly nto 
ontamimg approximately 40 n 

ilchol 


thousand 
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tion 


nv occurred original physical exam 


were 
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hundred and 
collected 
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total of 
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Four smears were prepared from each sputum 
using a mild crushing technique for 
spreading the sputum on the slides. These smears 
were fixed immediately in equal parts of ether and 
and stained after the Papa- 
which was slightly modified in 
order to intensify the acidophilic reaction of cilia 
und the cytoplasmic inclusions of CCP forms. 
Series B: Material for the second part of this 
study consisted of smears from sputum specimens 
referred to the diagnostic cytology 
private 


pecimen 


per cent alcohol 


nicolaou method, 


laboratory by 
hospital or physicians for the purpose ol 
excluding the presence of malignant cells in symp- 
cases of questionable pulmonary diagno- 
ses. These smears, four from each specimen, had 
been processed and stained with the standard Papa- 
nicolaou procedure. They also had been examined 
in the and the cytologic 
findings were basis of the 
absence of evi- 


tomatic 


diagnostic laboratory, 
reported on the 


indicating the 


5-class 
system prese nee or 
dence for cancer 

{ total of 500 such with 
specimens and histories, taken in chronologic order, 
beginning with the 1956, Thes« 
500 cases represented 811 specimens, primarily 
the New York Hospital. Thei: 
abstracted and thoroughly scrutinized 
for pertinent information by Drs. Richard Silver 
ind Neda Voutsa. Histories of those patients whose 


satistactory 


cases, 


yeal were used 


irom patients of 


charts were 


to the laboratory by 
from the 


specimens were sent private 


doctors were obtained patient’s own 


phvsicians 
OBSERVATIONS 


Evaluation and Tabulation of Cellular 
Patterns Characteristic of 
Ciliocytophthoria 


As already 
1 and B were 


stated, the smears from both Series 
of cilio- 
Papanicolaou Rese arch Labo- 


itory of the Department of Anatomy 


screened for cells indicative 
vtophthoria at the 
Two smears 
from each case examined by two 
slide for twenty 
1500). Their findings 


basis of 38 selected varieties 


were screeners 


each of whom examined one min- 
oil immersion ( 


tabulated on the 


utes under 


were 


Harris formula with 
NH40O8H, 15 per 
OG6 


Hematoxylin (Standard 
glacial minute 
cent solution in 70 per cent alcohol, 1 minute 
1’e minutes. EA65, 3 minutes 
detailed desc ription of this staining pro- 
is given in a memorandum distributed with 
the second supplement of the Atlas of Exfoliative 
Cytology (3). Copies will be forwarded on request 

Class I: Absence of atypical or abnormal cells 

Class II: Atypical cytology but no evidence of 

malhgnancey 

Class Cytology suggestive of, 

lusive for, malignancy 

Class IV: Cytology strongly 

lignancy 

Class \ 


u id), 


\ more 


cedure 


but not con- 
suggestive of 


ma- 


Cytology conclusive for malignancy 


Ons 
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of characteristic CCP forms. The smears of the A 
series were, in addition, examined for metaplastic 
ind malignant cells under <150 and 600 magnifi- 
cations. 


The criteria used for the evaluation and tabu- 
lation of the 38 ciliocytophthoria varieties may 
three major groups: (1) 
those related to structural aberrations observed 


be subdivided into 


in the nucleus; (2) those related to alterations 
in the structure of the cytoplasm; and (3) those 
denoting a process of disintegration of the cell 
is a whole. 

1. Changes affecting the nucleus: These may 
be subdivided into two main categories: one con- 
sisting of cells with pyknotic, deeply stained nu- 


2, 15); and the other, of cells ex- 


(figures 2, 
hibiting a disruption of the normal 
pattern and the distribution of the chromatin 


clei 
nuclear 


into clumps, often arranged peripherally inside 
the nuclear membrane (figures 14, 19, 21). Each 
of these two types appeared in a variety of 
forms. In some instances, the whole pyknotic 
nucleus showed a change in its staining reaction 
comparable to that of the inclusion bodies de- 
scribed below (figures 26-28). 


2. Changes related to the cytoplasm: A very 
prominent feature of the ciliocytophthoria proc 

ess is the appearance of acidophilic inclusion 
bodies within the cytoplasm of the degenerating 
ciliated cells, many of which have been deprived 
. 5, 13, 19). These acido- 


philic bodies may vary greatly in size and num- 


f their cilia (figures 2 


ber in any given cell and are sometimes seen in 
close proximity to the nucleus or occasionall; 
within the nucleus itself, intimately connected 
with the chromatin complex (figures 17, 18, 19, 
22, 23). Their origin is still somewhat obscure 
The close contact of some of these bodies and 
their occasional presence within the nucleus sug- 
gest the possibility that they represent particles 
of chromatin undergoing a chemical change. As 
for their nature, it might be tempting to in- 
terpret them as inclusion bodies comparable to 
those observed in cases of viral infections, a view 
which finds strong support in the present ob- 
servations 

Intracellular acidophilic inclusions were ob 
served by Bryan and Bryan (4-6) in their pain 
staking studies on ciliated cells found in smears 
These 
ifflicted 
with common cold (apparently of viral origin), 


cells 


prepared from nasal mucous secretion 


writers noted that, in many persons 


the smears contained ciliated exhibiting 
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also 


They 


observed marked degenerative changes in the 


characteristic acidophilic inclusions 


ciliated cells, both cytoplasmic and nuclear, such 
as the pinching off or fragmentation of these 
cells and the peripheral clumping of chromatin 
within the nucleus. 
Pigarevski in a recent (7) 
the that the 
bodies represents a:defense reaction against the 


paper 
presence of 


expresses 
opinion acidophilic 
influenza virus. Acc#rding to him, the acidophilic 
inclusions seen in the ciliated cells in tissue sec- 
tions of the bronchial mucosa of mice which have 
been infected with influenza virus contain micro- 
colonies of the virus. His concept is that these 
inclusions act as carriers for the removal of the 
virus from infected cells, which may undergo 
either total or partial disintegration. According 
to Pigarevski, in the latter case, the remaining 
nucleated basal portion may regenerate into a 
new ciliated cell. 

3. Fragmentation and disintegration of the 
ciliated cell: One of the most marked cellular 
alterations resulting from the ciliocytophthoria 
the fragmentation or the complete 
disinterration of the ciliated cell 


process 1s 


Fragmentation 
results in the separation of the cell into two 


parts (figures 1-3), a distal anucleated ciliated 
tuft (figures 6-9) and a proximal nucleated por- 
tion (figures 10, 11). Disintegration of the cell 
may sometimes be complete, resulting in a dis- 
persion of the cytoplasm into amorphous masses 
of cellular detritus and free acidophilic inclusion 
bodies. 

In cases of proved carcinoma of the lung, 
some of the above described cytoplasmic and 
nuclear degenerative changes are seen in cells 
exhibiting malignant characteristics 


Discussion of Statistical Data 


A 


asymptomatic when they appeared at the Clinic 


patients of Series A were essentially 
for routine examination. For statistical purposes, 
the cases of Series A were divided into six sep- 
arate groups, depending upon their clinical status 
at the time the specimen was obtained: 

1. Normal (162 patients): Initial examination 
specimens and repeat morning specimens from 
patients having totally negative clinical findings, 
i Class I 


No patient who developed an 


a negative chest roentgenogram, and 


cy tologic report 
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acute upper condition within thre 


months was included in this group 
Initial and morning 


respiratory 


2. Preacute (51 patients): 


specimens from similar to those in 
Group 1 but who cle veloped cute upper respira- 
tory conditions within a rather arbitrary interval 


of three months following the initial or morning 


patients 


specimen. 
3. Chronic (202 patients): Initial and morning 
ambulatory having 


a mild pulmonary, chroni 


specimens irom patients 
clinical findings of 
inflammatory condition or having negative clini- 
eal findings but a Class II cytologic evaluation 
No patient who developed an acute upper re 
spiratory condition within three months was in- 
cluded in this chronic group. 

Preacute with underlying chronic conditions 


Initial 


(64 patients): and morning specimens 


from patients similar to those in Group 3 but 


who developed acute upper respiratory condi 
tions within three months following the initial 
or morning specimen.’ 

Acute 
during an 
chiefly common colds, from patients without evi- 


(83 patients): Specimens collected 


wute upper respiratory iniection, 


dence of underlying chrom< inflammatory condi 
tions 

f icute with 
(S2 patients) 
acute upper respiratory infection from patients 


underlying chronic conditions 


Specimens collected during an 


who had evidence of mild chronic inflammatory 
conditions at the time of the initial examination 

To tabulate the ciliocytophthoria findings in 
the above mentioned six clinical groups, the 3S 
CCP varieties were grouped into three general 


the patients 
tabulated in 
gain represented in Groups 


It should be noted that many 
who contributed pre-acute specimens 
2 and 4, 


when specimens were collected during an 


Groupes were 
6 and ¢ 


acute upper respiratory condition 
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types of criteria: 7—tufts of all types, with or 
without inclusions; P—CCP forms exhibiting 
pyknosis of the nucleus with or without cyto- 
plasmic inclusions; and C—CCP cells with char- 
icteristic chromatin clumping with or without 
cytoplasmic inclusions. 

In order to evaluate quantitatively the find- 
ings in the various clinical groups, the average 
number of T, P, and C cells per specimen in each 
group was first computed. A strict comparison 
of the average number of 7, P, and C cells in 
each clinical group would, however, be imprac- 
tical due to the occasional presence of extreme 
variation in some individual cases. In order to 
effect of these 
number of cells found in the 


minimize the variations, the 


iverage normal 
group was selected as a control, and the evalua- 
tion of the other clinical groups was based on 
the percentage of patients having 7, P, or C 
findings above the average of the normal group 
These percentages are listed in table 1 and il- 


lustrated in text figure 1. 


TABLE 1 
PERCENTAGE OF Cases Per CLINicaL Group WITH 
T, P, anp C FINDINGS ABOVE 
THE NORMAL AVERAGE 


Percentage of Cases 
Number 


Clinical Group Case 
0 ses 


Tufts Pyknosis Clumping 
29.01 
37.25 


49.01 


Normal 162 29 
Preacute 31 
Chronic a: 47 
Preacute with 
chronic 43 
5. Acute 
6. Acute 
chronic 
Combined inflam 
matory 
3, 4, 5, 


45.88 
54.22 
with 
54.88 


Groups 


and 6 50.81 


PLATE I 


Cruatep Exurerrine Siens or (CCP) 


(Magnification 


1800) (see 


text, pp. 643) 


Cells showing changes affecting the nucleus, such as pyknosis (figures 2, 15, 16), distribu- 
tion of the chromatin into clumps arranged peripherally inside the nuclear membrane (fig- 
ures 12, 14, 19-21), or fading of the nucleus and change in its staining reaction comparable 


to that of the inclusion bodies (figures 27, 28) 


Changes related to the cytoplasm, such as presence of acidophilic inclusion bodies (fig- 
ures 2, 5, 13, 16, 19, 20), proximity of the acidophilic bodies to the nucleus, or direct contact 
with the chromatin complex within the nucleus (figures 17-19, 22, 23) 

Fragmentation and disintegration of the ciliated cell (figures 1-5, 24, and 25), separation 
of the cell into a distal anucleated ciliated tuft (figures 6-9), and a proximal nucleated por- 


tion (figures 10 and 11) 


Piate I 


= 
oh 
4 
= = 
ben 
he 
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Text figure 1 indicates that the percentage of 
cases with ciliocytophthoria findings above the 
normal average increases from the normal to the 
preacute and chronic and reaches its highest 
level in the acute groups. 

By combining clinical Groups 3, 4, 5, and 6 
into one category, it is possible to demonstrate 
more clearly the differences in the percentages 
above the normal average in the normal group 
and those of a combined group consisting of all 
patients presenting inflammatory symptoms 
(text figure 2). 

It is of interest that the preacute group 
(Group 2) representing patients who, although 
normal at the first examination, developed symp- 
toms of acute inflammatory conditions within a 
period of three months, occupies an intermediate 
graph position between the normal group and 
that of combined inflammatory cases, as seen in 
text figure 3. 

Another method for evaluating the findings 
statistically was to combine quantitative and 
qualitative values by taking into account not 
only the presence but also the number of indi- 
vidual varieties of T, P, and C. The total num- 
ber of CCP cells found in a specimen, regardless 
of type, was multiplied by the number of vari- 
eties found in the same specimen in order to es- 


reer 


tablish a “cyliocytophthoria numerical index’ 
for a given case. In the cases in which more than 
one specimen was available, the procedure fol- 
lowed in this as in the previous tabulations was 
to give preference to the specimen which pro- 
vided the highest CCP reading. 

This index method was a result of the realiza- 
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Text figure 3 


TUFTS 


tion that, in the majority of cases, the number 
of varieties present increases in direct relation 
to the total number of CCP cells. Whether this 
is due to a developmental sequence or to ade- 
quacy of sampling, the “CCP numerical index” 
assists in giving a proportional value to occa- 
sional patients who showed several varieties but 
a relatively small total number of CCP cells. 
The percentage of patients in each diagnostic 
group who had a CCP numerical index less than 
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100 and the percentage of patients in whom the 
index was 100 or greater are shown in table 2. 
This separation appeared to be justified on the 
basis of the numerical index frequency distribu- 
tion graph (see text figure 7), in which the high- 
est percentage of cases tabulated per 100 index 
units was found to be in the first hundred. This 
percentage peak was followed by a definite drop 
in each group of cases which, however, varied 
in degree according to the clinical diagnosis. 

A graphic illustration of table 2 is given in 
text figure 4. 

The section on the left shows the percentage 
of cases in each clinical group with a numerical 
index below 100; and the section on the right, 
the percentage of cases in the same groups with 
a numerical index of 100 or more. In the low in- 
dex section, there is a gradual gradation from 
the higher percentage found in the normal group 
to the lower percentage in the groups with acute 
disease. A reverse trend is, of course, seen in the 
section illustrating the percentage of patients 
with an index of 100 or more. These results are 
in. line with those shown in previous graphs 
based on a different statistical approach. 

The inflammatory groups (Groups 3-6), com- 
bined into a single clinical group and compared 
with the normal group, are shown in text figure 
5. 

Text figure 6 adds to text figure 5 the preacute 
group (Group 2), which again assumes an inter- 
mediate position between the normal and com- 
bined inflammatory cases, although its variance 
from the normal group is not marked. 

The frequency distribution of the three groups 
(normal, preacute, and combined inflammatory) 
are shown in text figure 7. Although the number 


TABLE 2 
DistrRiBuTION BY Numericat InpEx 


| 
of 0 to 99 | 100 and 


Clinical Group ases More 


per cent 

. Normal 40.74 

. Preacute 37.26 

3. Chronic 23.77 

. Preacute with 

chronic 18.75 

. Acute 16.87 

. Acute with chronic ¥ 13.41 
Combined inflamma- 
tory (Groups 3, 4, 5, 

and 6) 19.72 


per cent 
59.26 
62.75 
76.23 


81.25 


83.13 
86.59 


80.27 
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PREACUTE 


CHRONIC 
4 PREACUTE CHROMIC 


ACUTE 
6 ACUTE WITH CHROMIC 


PERCENTAGE OF CASES 


NUMERICAL INDEX 


Text figure 4 


of cases in each clinical group differs greatly, 
making it difficult to draw a strict comparison, 
it is evident that the highest frequency in any 
clinical group is in the first column, 0 to 99, with 
a sharp drop following immediately. This was 
the reason for using a numerical index of 100 as 
the dividing line in the preparation of text fig- 
ures 4, 5, and 6. 

It should be noted in text figure 7 that the 
bars showing the frequency distribution in the 
inflammatory cases are, in general, lower and 
spread over a wider range than both the pre- 
acute and the normal, respectively; however, 
occasional cases may be found at high index 
levels in all three groups. 


Series B 


The patients of Series B were essentially 
symptomatic. Their specimens were referred by 


hospital or private physicians to the Diagnostic 
Cytology Laboratory because of an obscure 
clinical picture involving a suspicion of cancer. 
In order to facilitate their statistical analyses, 
these patients were divided into the following 
diagnostic groups: 


100 


So 


PERCENTAGE OF CASES 
38 


100 AND OVER 
NUMERICAL INDEX 


Text figure 5 
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Vormal 
tially 
chest 
port 

Ch 


(37 patients): Patients having essen- 
negative pulmonary findings, a negative 


roentgenogram, and a Class I cytologic re- 


(268 patients) 
having clinical and/or roentgenographic findings 
of a pulmonary, chronic inflammatory condition 
plus patients with negative findings but a cyto- 
logic report of Class II. It should be noted that 
these patients had severe enough Symptoms to re- 
quire hospitalization or the attention of a 
physician. This group includes such conditions as 


onu Symptomati 


patients 


private 


isthma, bronchitis, bronchiectasis, emphysema, tu- 
be reulosis t cetera 

Acute (70 patients): Patients having clinical and 
roentgenographic findings of an pulmonary 
disease (bacterial or viral pneumonia and bronchi- 
tis) and patients having acute conditions associ- 
ated with underlying chronic inflammatory disease. 
These two types of combined 
because of similar findings 

Valignant (70 Patients 
have primary pulmonary carcinoma 

In addition, there were 55 patients with various 
which sufficiently 
numerous to warrant a separate statistical analysis 
These included pul- 
monary emboli, and patients in whom the presence 


acute 


acute cases were 


patients) proved to 


other conditions, none of were 


bronchial adenomas, 


Cases 


ol a carcinoma was suspected but not | roved 

In a quantitative evaluation of Series B, the 
iverage number of ciliocytophthori i cells of each 
the 
ior 


type per specimen in normal group was 


selected as a_ basis evaluating the other 


clinical groups, as previously done in Series A 
(see p. 654) 

The percentage of cases in each clinical group 
with 7, P, and C findings above that of the nor- 


mal average is shown in table 3. 
\ graphic representation of the 


table 


pe reentages 
given in 3 for the normal, chronic, and 
icute groups is shown in text figure 8 

In text figure 8, a lower percentage is shown in 
the normal than ‘n the inflammatory groups, 
It should be noted, however, 


the 


chronic or acute 
that, contrary to the findings in Series A 
percentages in the acute group for the T and P 


types are lower than those of the chronic group 


[his discrepancy might possibly be attributed 


to the fact that, in Series B, only 9 of 70 eases 
were diagnosed as being of viral etiology, whereas, 
in Series A, the great majority of the acute cases 
were presumably of viral origin since they were 
observed during the period of the influenza epi- 
demie of 1957 


If the cases of the acute group of Series B are 
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0-99 
NUMERICAL 


100 AND OVER 
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Text figure 6 


separ ited on the basis of their etiology, viral or 
bacterial, as suggested by the clinical findings, 
a difference in CCP percentages in favor of the 
viral group is apparent, as shown in text figure 
9. It should, of course, be taken into considera- 
that 


figure is relatively small 


tion the number of cases involved in this 


\ combination of the chronic and acuté groups 


into a single inflammatory unit is shown in text 
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cases 


PERCENTAGE OF 


3 


PERCENTAGE OF CASES 


* 


Text figure 7 
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rABLE 3 figure 10, in which the percentages in the inflam- 


PERCENTAGE OF CASES PER CLINICAL GROUP WITH 
r, P, anp C FInpiInes aBovt mal group. The ascending trend evidenced in 


roe NoRMAL AVERAGE 
- : text figure 10 is further extended by the addition 


matory group are higher than those in the nor 


of the percentage findings in the malignant group 
which reaches an even higher level, as shown in 


text figure 11 
5 . The tabulation of CCP findings in Series B 
ial 7 35 29.73 
Chronic 13.2 on the basis of the previously described CCP 


Acute - 97 14 35.71 | 44 numerical index (page 647) are shown in table 


Combined inflam + and illustrated im text figure 12 
matory (Groups In text figure 12 the percentage of cases with 
2 and 3 i CCP numerical index below 100 follows a des- 


4. Malignant lung 
. cending trend from the normal to the combined 


primary 7 i 
inflammatory and malignant groups in contrast 
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Text figure 8 
to those having an index of 100 or more in which 
the trend is reversed 
DISCUSSION 
sefore attempting to analyze the statistical 
results of Series A and B, certain basic differences 
between these two groups should be reviewed 


und given due consideration. One of the differ- e] 
TUFTS PYKNOSIS CLUMPING 


ences consists in the fact that the patients in 


Series B were largely symptomatic, with a pre- 


Text figure 9 
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veloped acute pulmonary symptoms within three 
months following their initial examinations 
These symptoms consisted of attacks of influenza 
or common colds, while the majority of patients 
with acute symptoms observed in Series B were 
hospitalized with diagnoses of acute bronchitis 
ind bacterial pneumonia 

The original plan was to make a comparative 
study of cilioeytophthoria in two separate groups 
of 500 patients each, one consisting of sympto- 
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Text figure 10 


dominance of chronic pulmonary disease, sever¢ 


PERCENTAGE OF CASES 


enough to require medical attention; whereas 
in the A Series, the patients were essentially 
symptomatic. Their visits to the Strang Clini 
were for the purpose of a general checkup 
directed primarily to excluding the possibility 
of a subclinical cancer. However, since many of 


the patients in Series A were examined during a 
period of time characterized by recurring waves PYKNOSIS CLUMPING 


of viral epidemic, a fair percentage of them de- Text figure 11 
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TABLE 4 


DisTRIBUTION BY NUMERICAL INDEX 


100 and 
more 


Number of 


Clinical Groups 
Cases 


per cent per cent 


1. Normal P 37 56.76 | 43.24 

Combined inflamma- 
tory (Groups 2 and 3) 

4. Malignant lung, pri 


mary 37.14 


338 39.94 | 60.06 


62.386 


matie cases referred to the Diagnostic Cytology 
Laboratory for examination and the other of 
normal, asymptomatic cases to be used as con- 
trols. It was thought that material from patients 
it the Strang Memorial Clinic would be emi- 
nently suitable for the control group. However, 
the previously mentioned recurring waves of an 
influenza epidemic greatly affected the CCP 
readings in the A Series. It was thus realized 
that the “Memorial” group could not be used as 


4 normal standard for comparison. However, it 


proved to be rewarding from another point of 


view as it provided strong evidence in favor of 
1 close relationship between the CCP phenome- 
non and viral infections. Such a relationship is 
fairly well indicated in text figures 2 and 5 

This further elaborated by 
Rockefeller Institute group, who have been able 
to correlate the CCP findings with the presence 
of virus by special laboratory procedures (2) 
They found that, in thirty cases of viral influ- 


point was the 


enza, twenty-six were CCP positive. In contrast, 
CCP was found rarely in sputum from patients 
with pneumonia or with other chronic respira- 
tory diseases of bacterial origin. They thus con- 
cluded that 
ible for prompt differential diagnosis between 


“sputum cytology may prove valu- 


viral and bacterial respiratory infections.” 

In a more recent paper (1960), “Ciliocytoph- 
thoria in Sputum from Patients with Adenovirus 
Infections,” Pierce and Knox (8) state that the 
results of their studies “demonstrate the associa- 
tion of CCP with both adenovirus and influenza 
disease and support the concept that CCP may 
oecur In a variety of viral respiratory infections.” 

{nother point of interest brought to light by 
this study was the fact that, in the group of the 
originally clinically negative cases of Series A, a 
secondary group could be identified in which 
symptoms of viral infections 
colds) appeared within three months. This group 


icufe (common 
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and designated as preacute 


(Group 2). In this preacute category, the CCP 


was separated 


readings were somewhat higher than in the other 
apparently normal cases, indicating that a virus 
infection had, in all probability, been present in 
a latent, subclinical form. This lends support to 
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the view that a virus infection may often per 


sist in a latent form without any apparent 
symptoms 

Che examination of sputum for CCP thus of 
‘rs a new approach to the study of this point 


which has some rather significant clinical and 
public health implications. A mass screening of 
sputum smears might eventually prove to be of 
real value in the recognition of latent viral pul 
just as the screening of 


monary iniections, 


V iwinal smears is in the detection of early un 
suspected carcinomas of the 
fact should be considered, however, that, in th 
final CCP 
case, there is still the problem of establishing 


evaluation of findings in any given 


well-defined objective criteria that would make 


it possible to draw a sharp line between positive 


ind negative cases 
In the B series, 
of CCP as a factor in the 


efforts to analyze the signifi- 


cance genesis Of can 


cer have been much impeded by the fact that a 


large percentage of the malignant cases wert 


complicated by an associated chronic or acut 


inflammatory condition. However, an inspection 


of text figures 11 and 12 shows a marked differ 
ence in the percentage of cases when the normal 
is compared with either the combined inflamma 
tory or the malignant group, indicating a rela 
tionship of the CCP phenomenon to either one 
or both of these two groups A lesser differences 
is evident in favor of the malignant if compared 
with the combined inflammatory group 

One of the main contributions of this study 
has perhaps been the realization of the fact that 
in beth chronic and acute pulmonary infections 
more particularly in those of viral origin, the 


destruction of ciliated cells, as proved by the 


microscopic examination of large numbers of 


sputum specimens, reaches quite impressive hg 


ures. One may conservatively estimate that th: 


icute cases ma\ ip 


daily loss in some of the 
proach or even surpass the half million mark 
that such 


It is thus reasonable to assume in ex 


traordinary depletion of the ciliated components 


of the bronchial epithelium would, in all prob 


naked 


ciliated areas. The loss of such appalling numbers 


ibility, result in the formation of non 
of cells during a whole period of an acute illness 
ind of a sometimes persisting chronic condition 
might not be fully compensated by the active 
proliferation of the basal cells of the bronchial 


mucosa, particularly in persons of advanced ag 
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whose tissues have a decreased regenerative po- 
tential 

Naked nonciliated areas are centers of disru] - 
tion of the normal ciliary action, which performs 
of the continual 


Hilding (9), whose ingenious experimental stud- 


the all-important function 


cleansing of the lumina of the bronchi 
ies have done so much to clarify this point, 


showed that 


tracheo-bronchial 
india ink, may be 
deciliated 
remain 


blanket in the 
observable by 
artificially 
may 


the mucous 
tree, when made 
impinge 
sland as upon an obstruction. It 
1 matter of hours upon such a spot 


made to upon an 


while ciliary 


sction and streaming of mucus continues im sur- 


rounding areas 
cigarette tar, he ilso 


In experimenting with 


noted that accumulations of tar may be similarly 
produced in such naked areas by cigarette smok- 
ing 

In the 


justifiable 


light of these observations, it might be 


to draw the conclusion that acute and 
prolonged chronic pulmonary infections are very 
likely to cause a severe depletion of the ciliated 
components of the bronchial epithelium and the 
formation of deciliated islands, thus opening the 
to the 


gateway action Of various extraneous car- 


cinogenic factors. This may provide us with a 
key to explain the appearance of multiple is- 
basal cell 


ind precancerous or early cancerous changes in 


inds of hyperactivity, metaplasia, 


the lungs of heavy smokers, which have been 
brought to light through the classical studies of 
Auerbach, Stout, and their co-workers (10-13) 
It may also serve as further evidence in support 
of the view of a multicentric origin of cancer 

In studies from this laboratory, the presence 
of metaplastic cells in smears strongly positive 
tor ciliocytophthoria has repeatedly been ob- 
These data 


in regard to their possible etiologic relationship 


served are, however, inconclusive 


to CCP or cancer, although in a few isolated 
cases a sequence of progressive changes has been 
noted which ended in the appearance ol cancer 
In one of these (14), sputum examinations, 1n)- 
tiated because of suspicious clinical symptoms, 
were repeated periodically from September, 
1955, when the first smear was taken, through 
December, 1956. The patient was seventy vears 
old and a heavy smoker. Examination of the orig- 


inal sputum smears showed typical CCP forms 
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which persisted in varying numbers in subse- 
quent smears 

During the first seven months, metaplastic 
and other atypical cells were also seen in the 
smears but did not arouse a suspicion of malig- 
nancy until July, 1956, when some of the meta- 
plastic cells began to display distinctly abnormal 
features. A smear containing conclusively malig- 
nant cells was first obtained in October, 1956 
An exploratory operation performed in Decem- 
ber, 1956, largely on the basis of the cytologic 
findings, revealed the presence of a very early 
epidermoid measuring 


3.5 by 2.5 mm. The patient has fully recovered 


carcinoma about 6 by 
from a right upper and middle lobe lobectomy 
and, four years after the operation, is still en- 
joying good health and continuing his regular 
professional duties. The clean-cut and well-docu- 
mented sequence of CCP, metaplasia, and car- 
cinoma of the lung in this case is indeed very 
suggestive but, of course, insufficient to prove 
the validity of an etiologic relationship 

Further light was thrown upon this case by 
Dr. Auerbach 
kindly extended to us his cooperation by study- 


the findings of Oscar who has 


ing the bronchial mucosa of the two excised 


lobes of the right lung with his painstaking tech- 


nique of step serial sections of the entire speci- 
In the 46 blocks included in Dr 
examination he was able to observe 


men Auerbach’s 
epithelial 
lesions suggestive of metaplasia and 6 others 
interpreted as carcinomas in situ 

A relationship of chronic and acute inflemma- 
tory infections to a subsequent appearance of 
cancer has also been advocated by a number of 
clinical investigators, who provided good statis- 
tical evidence in favor of this view. Case and Lea 
(15) found that deaths due to cancer of the lung 
1,421 British World War I 


who were known to have bronchitis 


among pensioners, 
at the time 
of imprisonment, were at twice the rate of that 
Walter Finke (16) 


of the general population 
states that an 


analysis of the hospital records of 159 patients 
with proved primary lung cancer revealed that, in 
one third of these cases, a long standing pulmonary 
had existed The results of this 
support the view that chronic pulmonary disease 
of the 


ailment study 


may be one ‘nearer causes’ of bronchogenic 


carcinoma 


This 


point toward chronic, postinflammatory 


would support other observations which 


pre 
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esses as a possible etiologic factor in lung cancer 
“Of such lung damaging illnesses, the most fre 
quent,” according to Finke (17), “proved to be 
influenza or pneumonia, during the epidemic of 
1918-20, which was proved to be of viral origin 
and in pneumonia at some other time in the pa- 
tient’s earlier life.” 

In some cases in which consecutive specimens 
included sputum taken during the acute stage of 
viral infection, it was evident that the high CCP 
figures shown at the time of the acute stage 
dropped soon after the disappearance of the 
Similar 
been reported by the Rockefeller Institute group, 


clinical symptoms observations have 


which has followed a number of patients with 
viral infection over a period of time. This seems 
to be the general rule although there are in- 
stances in which the high CCP readings may con- 
tinue for a long time. 


is that of a mid- 
dle-aged woman, who, while visiting Frances 
tracted a severe acute viral infection of Asian in- 
fluenza. Examination of sputum specimens showed 
an unusually large number of degenerated ciliated 
cells (CCP). The acute condition was followed by 
a prolonged chronic stage, during which the CCP 
numerical index remained at an unusually high 
level. The high CCP reading persisted even after 
the complete disappearance 
toms. However, her husband, to whom she trans- 
mitted the disease soon after her return to the 
United States, showed a marked drop in the CCP 
count in his sputum specimens following the 
mination of the acute stage. This might have been 
the result of a variation in host reaction or of 
some other factor, such as a decrease in the viru- 
lence of the 


One, which may be cited here, 


, con- 


of subjective symp- 


ter- 


virus 


Another factor which has apparently con- 
tributed to some of the discrepancies noted be- 
tween Series A and B has been the difference in 
the age distribution in the two series, as shown 
in text figure 13. 

It may be seen in text figure 13 that, in Series 
A, the percentage of patients fifty years old or 
younger was 63.53 in contrast to that of Series 
B, which was 29.93. On the other hand, the per- 
centage of patients aged fifty-one to sixty was 
27.25 in Series A against 31.29 in Series B, and 
that of patients sixty-one and older was only 
9.22 in Series A against 38.78 in Series B 

A computation of the average numerical index 
for each of the three age groups (0-50, 51-60, 
ind 61-plus) in Series B, including all specimens 
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SERIES A SERIES B 


=< 
z 

a 


Text figure 13 


obtained from each patient, is illustrated in text 
figure 14 

An average numerical index of 244.97 in the 
0-50; 230.93 in the 51-60; and 192.02 in the 61 
and older group is shown in text figure 14. These 
data indicate a trend toward lower CCP read- 
ings with increasing age 

An analysis of the CCP findings in relation to 
the extent of cytologic evidence of malignancy 


in the 70 cases of primary carcinoma showed that 
in the cases with more conclusive cytologic evi- 
dence, such as those of Class V, the CCP numeri- 
cal index was relatively low when compared with 
that of the cytologically less conclusive cases 
Assuming that a high cytologic evidence cor- 
responds to a more advanced stage of malig- 
nancy, it might be presumed that the more pro- 
cells, including 


necrotic which 


fuse exfoliation of malignant 


many degenerated and forms, 


might prevail in such cases, as well as the often 


markedly increased number of inflammatory 


450 


INDEX 


AVERAGE NUMERICAL 


Text figure 14 
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cells resulting from secondary infections, would 
tend to mask many of the decidedly less con- 


spicuous CCP cells 

Although the relative frequency of the three 
ciliocytophthoria types (7, P, and C), described 
on pages 642-643 and illustrated in Plate I, shows 
great variability, it might be stated in general 


that the tufts are more common findings than the 
cells exhibiting nuclear pyknosis or chromatin 
clumping. The significance and diagnostic value 
of each of these general CCP types, as well as 
that of their variant forms and their relation to 
viral infection or to pulmonary carcinoma, 
should be the subject of a more extensive and 
systematic study than could be undertaken at 
the present time. It is possible that such a study 
would contribute to the establishment of criteria 
that woud permit a more definitive interpreta- 
tion and evaluation of the cytologic findings 

It is difficult to draw any definite conclusion 
at this time regarding the possible significance 
of the sex factor in the evaluation of CCP. It 
may, however, be stated that the ratio of males 
to females in the two series was comparable 
(79.97 per cent to 20.03 per cent, respectively, 
in the A Series and 74.83 per cent to 25.17 per 
cent in the B Series). On the other hand, in the 
70 primary carcinomas of the lung in Series B, 
the ratio was still higher in the male component 
(87.14 per cent to 12.86 per cent), as might be 
expe cted, since pulmonary carcinomas are known 
to be more prevalent in males than in females 

It is believed to be important for the cytologist 
who specializes in the examination of sputum 
smears for the diagnosis of cancer to have some 
linked 


number of 


the cellular changes with 


The 


necrotic cells, which may be present in cases ol 


knowledge of 
the CCP phenomenon large 
vcute or prolonged chronic pulmonary infections, 
especially in patients with high CCP readings, 
might sometimes be misleading and result in 
false interpretations, since necrosis is a relatively 


common finding in smears from malignant cases 


SUMMARY 


Previous studies have shown that in certain 

icute and chronic pulmonary diseases 
there is a mass degeneration of ciliated cells of 
the bronchial epithelium which can be detected 
by microscopy of sputum specimens. The present 
studies have been undertaken for the purpose of 
extent and significance 


exploring further the 


bo4 


(“ciliocytophthoria,” or 
500 essen- 


of this phenomenon 
“CCP”) in two groups of patients: 
tially asymptomatic (A), and 500 symptomatic 
(B). 

In both groups there was a definite increas¢ 
in the CCP numerical index in sputum specimens 
from the chronic cases, and more so in the acute 
inflammatory cases. The advent of an epidemic 
of Asian influenza during the period of the A 
series study resulted in a still greater increase in 
the CCP readings in a large percentage of sputum 
specimens, particularly in patients with acute 


indicating a possible 


respiratory 
etiologic relationship of this phenomenon to pul- 


symptoms, 


monary infections of viral origin. 

The relatively higher readings in the patients 
with primary carcinoma of the lung as compared 
with those of the combined inflammatory group 
in series B suggests a relationship of this phe- 
nomenon to malignant disease as well. A case is 
deseribed in which positive CCP findings were 
followed first by the appearance of metaplastic 
cells, and later, malignant cells. A subsequent 
operation proved the existence of an early epi- 
dermoid carcinoma of the lung 

The mass destruction of ciliated cells in both 
chronic and acute pulmonary infections is likely 
to result in the formation of nonciliated areas on 
the surface of the bronchial mucosa, thus opening 
the gateway to the action of extraneous carci- 


nogenic and other injurious agents. 


SUMARIO 


La Degeneracién de las Células Ciliadas del 
Epitelio Bronquial (Ciliocitoftoria) en Su 


Relacién con las Ne umopattias 


Estudios anteriores han revelado que en ciertos 


easos de enfermedades pulmonares agudas jy 
cronicas existe una degeneraci6n masiva de las 
células ciliadas del epitelio bronquial que puede 
descubrirse con la microscopia de ejemplares del 
esputo. Los estudios actuales fueron emprendidos 
con el objeto de explorar mds a fondo la exten 
sién y la importancia de este fendmeno (‘‘cilio 
0 “CCF’’) en dos grupos de enfermos 


500 sin 


citoftoria” 
500 esencialmente asintomdticos (A) 
tomaticos (B 

aumento bien de 


En ambos grupos, hubo un 


finido del indice numérico de CCF en los ejem 
plares de esputo procedentes de los casos crénicos 
y aun mayor en los casos inflamatorios agudos 
El advenimiento de una epidemia de influenza 
asidtica durante el periodo del estudio de la serie 


1 dié por resultado un aumento todavia mayor 
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en las lecturas de la CCI en un porecentaje elevado 
de los ejemplares de esputo, en particular en los 
enfermos con agudos n 


sintomas respiratorios 


dicando la posible relacioén etiolégica de este« 
fenémeno con las infeeciones pulmonares debid 
t virus 


Las 


enfermos de 


iltas de los 
del 


comparadas con las del grupo inflamatorio com 


lecturas relativamente mds 


carcinoma primario pulmén 


binado de la serie B, sefialan igualmente una 


relacién de este fendmeno con la afeccién neo 


pldsica. Se describe un caso en el que los hallazgos 


positivos de CCF fueron seguidos primero le la 


aparicién de células metapldsicas, y después, de 


células malignas. Una operacién subsiguient« 


demostré la existencia de un carcinoma epider 
moideo incipiente del pulmdén 
| probable que la dest ruce cle las 


células ciliadas en enfermedades pulmonares 


tanto agudas como croénicas dé por resultado la 


formacion de zonas no ciliadas en la superficie de 


la mucosa bronquial abriendo asi las puert ss A 


la accion de wzentes extranos carcinogenos 


de otro género 


Resums 


iocytophtoria 


a maladie pul 


onatre 


Des études antérieures ont montré que 


certains cas de maladies pulmonaires igi 
chroniques, il y a une dégénérescence massi ve 


cellules ciliées de l'epithelium 


l'étude 


bronc hique 
des échar 


vue a microscopique 


tillons d’ xpectoration Les études actuelles ont 


é entreprises dans le but d explorer davantage 


tendue et la de ce 
CCP 


5OO essentiellement 


signific phénomeéne 


ciliocytophtoria ou chez deux grou 
cle malades 
1) et 500 symptomatiques (B 
Dans chaque groupe il v avait 


tion nette de numerique P dans les 


échantillons d’expectoration de cas 


d’inflamn 


hroniq 1es 


et plus aussi dans les cas 


L’apparition d'une épidémie de 


gripp 
pendant la période d’étude 


une sugmentatior 


encore 


tures de CCP, dans un large pourcentage 


échantillons d’expectoration, en particulier che 


les malades ayant des sy torres 


mptomes respira 


indiquant ir relation étiologique possi ble 
phénomene les infections pulmo 
vir ale 


malades a 


comparees 
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ussociée dans les séries B, fait de méme penser A 
une relation entre ce phénoméne et la malignité 
Les auteurs décrivent un cas dans lequel les don 
nées positives de CCP furent suivies en premier 
par l’apparition de cellules métaplastiques et, 


plus tard, par des cellules malignes. Une opéra 


tion ultérieure prouva l’existence d’un carcinome 
épidermoide du poumon, a son début 

La destruction massive des cellules ciliées Aa 
la fois dans les infections chroniques et aigués, a 
probablement pour résultat la formation de zones 
non-ciliées A la surface de la 


muqueuse bron 


chique, ouvant ainsi la voie A l’action d’agents 
etrangers carcinogenes ou d 


sutres agents nulsi 
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OBSERVATIONS ON THE NATURAL HISTORY OF 
BRONCHIOLO-ALVEOLAR CARCINOMA!’ 


Experience with Twenty-One Cases 


JOHN W. BELI 


ubli 


(Received for | 


INTRODUCTION 
ithologists 


exist 
history 


(ontradictory views among p 


regarding the natural of bronchiolo- 


ilveolar carcinoma. Disagreement over unicen- 


tric or multicentric origin and the mechanism of 


pulmonary dissemination has resulted in an un- 


certain rationale for surgical treatment. Some 


surgeons regard early bronchiolo-alveolar car 


cinoma as giving the most favorable prognosis 


of any pulmonary malignancy (1-3), while oth 


(4 
ports of unusual cases or large 
lack the 
evaluation of a small group. Experi 


ilveol il 


ers have had contrary experience 6) 


col 


[sol ited re 


cohe rence 


lected series often 


seen in the 


with bronchiolo 


ence vil atients 


earcinoma presented with regard to clinica 


detection and factors influencing the length of 


\n 


1 to the 


is made to relate the sur 


ttempt 
distribution and duration of 


the 


perio 


nd to evaluate results surgical 


AND METHODS 


\MIATERIAI 


1950-1958), 
among 261 
incidence of 8 per 
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uined at sur 


period 
nstitution 
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iver 


(tables 1 and 


Ladow been ce 
Ten, approximately 
tments oI Surgery and 

iimistration Hospital and 


mn School of Medicine, 


awn KENNETH P 


tion 


KNUDTSON 


ember 5, 1960) 


half, of the patients presented with multiple 


pulmonary symptoms. For the most part, these 
symptoms were indistinguishable from broncho- 
genic carcinoma with secondary pneumonitis. A 
surprising observation was the early manifesta- 
tion of neurologic signs and symptoms in 6 pa- 
tients, or almost one-third of this small group 
of had ud- 


pulmonary which vet 


Several these patients moderately 


vanced lesions were as 


isyinptomatic upon admission 


Almost all of the group with moderate and 
far advanced pulmonary involvement had many 
chest complaints, of which cough was the most 
Four to 


he iv\ coughs productive of excessive mucoid or 


common patients were found have 


foamy sputum thought to be pathognomonic of 
this mucus-producing tumor. Three patients had 
pulmonary osteoarthropathy 

Marked weight loss was a common symptom; 
up to 44 pounds in six months 


in one patient 


In fact, such complaints as malaise, weight loss, 
breath, and night sweats were not 


attribute d to 


of 
inlike those 


> 
Roentqenographic findings 


shortness 
ictive tuberculosis. 

Four of the 21 pa- 
tients presented with discrete so-called coin le- 
B). 


mass failed to 


sions in the pe riphe ral lung field (figure 1A 
In another 5 patients, the tumor 


be well circumscribed and usually exceeded 2 to 
far the commonest roent- 
12 of the 
ill-defined segmental or lobar 


This type 


>} em. in diameter. By 


genographiec pattern in patients was 


rather 


diffuse 


pneum (figure 1C’) of infiltration 


nia 
was associated with a pleural effusion in 4 pa- 


tients and ivity formation in 2 pa- 


tients. The resemblance of this chronic pneumo- 


led 


ippare nt ¢ 


ictive pulmonary ‘uberculosis to 


nitis to 
diagnosis and treatment of the 

cases 

Che of 
fested in serial roentgenograms was equally non- 
In 7 had 
normal annual survey films, there was an abrupt 
le- 


“inflammatory” 


pattern onset of this illness as mani- 


stereotyped each having 


patients 


pearance of either a well-delineated coin 


vr a fairlv large, dense 


vival 
( feat The ammrage age for the 
grou] s 57.7 vears, similar to the median ag 
Sure ntones signs: Four patients in thé 
group were asymptomatic Hi 2). I: 
From the depaj F 
ogv, Veterans 
versity of Washington EEE cine, Seattl 
Washingtor 10) 


BRONCHIOLO-ALVEOLAR CARCINOMA 


TABLE 1 
BRONCHIOLAR CARCINOMA-SURGICAL TREATMENT 


Patient Signs and Symptoms on Admission 
Cough and dyspnea 
Cough, hemoptysis, Horn 
er’s syndrome, and bra 
chial plexus pain 
Neurologic complaints 
Neurologic complaints 
Asymptomatic 
Cough, weight loss, fatigue 


Neurologic complaints 

Asymptomatic 

Pleurisy and cough 

Asymptomatic 

Cough and hemoptysis 

Neurologic complaints and 
cough 


Pneumonectomy 
Lobectomy and X 
ray treatment 


Lobectomy 

Pneumonectomy 
Pneumonectomy 
Pneumonectomy 


Lobectomy 
Lobectomy 
Lobectomy 
Lobectomy 
Pneumonectomy 
Pneumonectomy 


Operation Survival Status 


Living and well 
Died 


9 years 
months 


Died 

Died 

Died 

Died, coronary 
thrombosis 

Died 

Died 

Died 

Living and well 

Living and well 

Died, pulmonary 
edema and em 


boli 


months 
months 
years 
years 


year 
years 
year 
years 
years 
days 


TABLE 2 
BRONCHIOLAR CARCINOMA-NONSURGICAL TREATMENT 


Patient Signs and Symptoms on Admission 

Cough, weight loss, pleural 
effusion 

Neurologic complaints 


Diagnosis Established 


Postpleural 
sion 
Post supraclavicu- 


Treatment Survival 


effu Nitrogen mustard week 


weeks 


None 


lar node 


Chest pain, cough, dyspnea 


Post supraclavicu 


Intrapleural P32 months 


lar node 


Dyspnea, cough 


Postbronchial bi 


None month 


opsy 


Cough, dyspnea 
Chest pain, cough, dyspnea 


Postpleural effusion 
Exploratory thora 


month 
years 


None 
X-ray, 7,000 r 


cotomy 


Chest pain, pleurisy, dysp 
nea 


Lung biopsy (di 
agnosis 


5 years 


None 


ques 


tionable) 


Bone pain from Paget’s 


Disease 


Diagnosis not es 
tablished 


month 


None 


ante 


mortem 


Neurologic complaints, cer 
vical mass 


mass from 6 to 8 em. in diameter. The sudden 


appearance of a segmental or lobar infiltration 


suggested pneumonia to the observers, and only 


upon nonresolution of the shadow was the car- 
cinoma On the other hand, the 
smaller coin lesions were often circumspect from 


suspected. 


their first observation. All lesions in this series 
appeared within an observation period of two 
years. 

The majority of the group (14 patients) had 
lesions, as observed in 


gradually progressive 


Postcervical 
axillary node 


and | X-ray to shoulder, months 


2.100 r 


serial films. In 3 patients the associated pleural 
effusion obscured the parenchymal changes (fig- 
ure 1D). 

Methods of clinical diagnosis: In addition to 
the roentgenographic findings, all of the ancil- 
lary clinical and laboratory techniques used in 
this group were evaluated for their diagnostic 
yield. It should be noted that complete system- 
studies, ie., 
biopsy, sputum cytology, and/or lung or pleural 


atic bronchoscopy, scalene node 


biopsy, were not performed in all patients. As 
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4 
5 
3 
7. A.W 
8. P.W 
9. PS 
10. CS 
11. A.D 2 
12. B.D 2 
2 
3. LL 
6. A.L 2 


this 


1950. 


tle used re earlier years. Also, in patients 


with 


“10ns 


study extends over the eight-vear 
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OB: 


\ 62-year-old white circumscribed peripheral right lung lesion 


innual films. Died two years after right upper lobectomy with cerebral me- 


ur-old white male with 15-c1 
ition period. Biopsy of both axilla an 
udenocarcinoma. Patient died without tre 


irahilar nodule appearing within two years’ 
supraclavicular nodes positive for metastati 
utment ten months after discovery film 
C. A 73-year-old white male, right superior segment density, four months’ duration. Right 


pneumonectomy. Died on seventl tive dav of pulmonary edema Microscopic tu- 


mor was present in left lung 


D. A 37-year-old white male with svn ms for five months. Right pleural effusion posi- 


I 
e for adenocarcinoma. Died o ek following diagnosis. Total course, 21 weeks 


period is bronchoscopy and scalene fat pad biopsy 


1958, several of these procedures were 


purposely omitted 


definite peripheral asymptomatic 


without sputum production, such 


were 


Bronchoscopy was carried out in 9 patients 
In only one was a positive biopsy obtained. In 


inother, indirect evidence of tumor was appar- 
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ent. Bronchial secretions were reported negative 
for malignant cells in 4 patients and showed 
atypical cells in 4 patients. The only positive 
cytology from a bronchial aspirate was in the 
same patient with the positive bronchial biopsy. 
Multiple sputum studies were carried out in 10 
These were 
showed 


patients more recently admitted 
negative for malignant cells in 
utypical cells in 2 patients. In 3 patients ex- 
hibiting frankly positive cells in the sputum, 
these findings were usual after several preceding 
negative studies and in the near-terminal phase 


5 and 


of the disease. 

In the 3 patients with pleural effusion, 2 had 
malignant cells in the aspirate. One was asso- 
ciated with bloody fluid, and the cells were con- 
sistent with adenocarcinoma. In the other, there 
was a heavy mucinous fluid with cells consistent 
with mucinous alveolar cell carcinoma. 

Although performed in only 5 patients, sca- 
metastatic 


lene node biopsy was positive for 


tumor in 3, including an axillary node in one 
patient. The histologic findings were usually in- 
consistent with 


As anticipated 


adenocarcinoma 
bronchiolo-alveolar carcinoma. 
when the sealene nodes contained a tumor, the 
hed fairly wide- 
and extrapulmonary disease. 


terpreted as 


patient usually evidence of 


spread pulmonary 
Pathologic Findings 


The gross and microscopic structure of bron- 
chiolar carcinoma is in most instances distinct 
and has been adequately described in previous 
publications (7-9) (figures 2, 3). Postmortem 
examination was performed in 17 of the non- 
surviving patients. Twelve patients had evidence 
of extrathoracic There 
stasis to abdominal viscera (chiefly liver and 


metastasis. was meta- 
ibdominal lymph nodes) in 7 cases and central 
nervous system metastasis in 5 cases. In 4 cases, 
metastasis was limited to the mediastinal and 
hilar lymph nodes with involvement of both 
pleural cavities. Lymphatic invasion of the in- 
trapulmonic lymphaties was demonstrable in 8 
eases (53 per cent). Small nests of tumor cells 
were seen in the peribronchial or perineural 


lymphatic spaces, and only rarely were the sub- 


pleural lymphatic spaces involved (figure 4). 
Evidence of blood vessel invasion was noted in 
one case. Clusters of tumor cells lying free in the 
ilveolar spaces were noted in all cases. Dislodg- 
ment of these tumor cells could have occurred 
the removal of the lungs and 


nost 


mortem in 
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preparation of the sections; however, the likeli- 
hood of these tumor cells’ being dislodged dur- 
ing life is feasible. 

Proliferation of bronchiolar epithelium which 
occurs in certain instances of pulmonary fibro- 
sis is not infrequently a distinct problem to dis- 
tinguish from bronchiolar neoplasia. When the 
areas of epithelial proliferation form tumor-like 
nodules in relation to terminal bronchioles they 
often closely mimic true neoplasia both grossly 
and microscopically 


Surgical Treatment 


Twelve patients received definitive operation 
in the form of six lobectomies and six pneumo- 
nectomies (see table 1). Lobectomy was thought 


to be curative in 4, although in one patient 


lobectomy followed an exploratory craniotomy 
by three years (A.W.). Of the 2 remaining pa- 
tients who received lobectomy, one had limited 
pulmonary reserve and the second had a frankly 
palliative resection followed by postoperative 
X-ray therapy. 

In the group receiving pneumonectomy, 5 of 
the 6 patients had no evidence of extrathoracic 
spread at the time, while the remaining patient 
had a so-called palliative procedure. There was 
one death from pulmonary edema on the seventh 


postoperative day. 
Nonsurgical Treatment 


In 9 patients, evidence of widespread meta- 
static disease contraindicated any 
definitive or palliative surgery. One patient with 
the diagnosis established by exploratory tho- 
racotomy had a nonresectable lesion treated by 
postoperative irradiation. patients had 
pleural effusions with positive cytology, and 3 
had metastatic tumors in supraclavicular nodes 
In only one patient the diagnosis was not estab- 
lished until postmortem examination. In the 3 
patients who received, respectively, systemic 
nitrogen mustard, intrapleural P,,. , and a tumor 
dose of X-ray (7,000 r), there was no evidence 
that this treatment modified the ultimate course 


attempt at 


Two 


of the disease. 


Treatment and Current Status 


Results of 


In the surgically treated group the mean sur- 
vival period was 27 months, with extremes of 
one week to nine years. As a group, those pa- 
tients treated with pneumonectomy survived an 
average of 3.8 years, excluding the patient who 
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Fro. 2 (Upper). Section showing terminal bronchiole surrounded by bronchiolar carcinoma 


Isolated tumor cells are seen lying in the mucous secretion of dilated alveoli. (Hematoxylin 
and eosin stain, X 400) 


Fic. 3 (Center). Photomicrograph of bronchiolar carcinoma showing mucin-filled tumor 
cells attached to alveolar wall. (Hematoxylin and eosin stain, < 500) 


Fia. 4 (Lower). Isolated focus of bronchiolar carcinoma beneath pleura. (Hematoxylin and 
eosin stain, X 100) 
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died in the first postoperative week The 6 pa- 
tients treated by lobectomy alone survived an 
iverage period of 15 months 

The mean survival period in the nonsurgical 
group of 9 patients was 11 months. However, 
this still 
years with a questionable diagnosis of bron- 
If this case is ex- 


includes the patient living after five 


chiolo-alveolar carcinoma 
cluded, the remaining 8 patients have died, with 
1 mean survival period of only five months. This 
dismal figure reflects the advanced stage of the 
disease when the diagnoses were established 

Of the entire group of 21 patients, 3 of those 
ire alive and one untreated 
(the latter with an equivocal 
The combined 


However, only one patient 


surgically treated 


patient is living 
diagnosis by lung biopsy) sur- 
vival is 18 per cent 
treated with pneumonectomy has survived be- 
Of the 17 deaths, all but 2 


(coronary thrombosis ind postoperative pulmo- 


vond five years 


nary insufficiency) were the result of carcinoma 


DISCUSSION 


origin of bronchiolar carci- 


The 
noma 
bronchioles rather than of alveoli is no longer 


concept of 
from the epithelial lining of terminal 
tenable since the alveoli have been shown by 
Low (10) and others (11) to 
epithelial lining. With the 
microscope, the alveolar epithelial cells or epi- 


have a definite 


use of the electron 
evtes are seen to be distributed over the alveo- 
lar wall. Fine cytoplasmic extensions cover the 
the 


Since 


alveolar surfaces of the capillaries 


portions of the alveolar epithelial 


ittenuated 
lining cells are at or beyond the practical limits 
of resolution of the light microscope, it is only 
that 
Although definitive proof of the exact 
site in the bronchial tree of bronchiolar carci- 


rarely the epithelial continuity can be 


noted 
noma 1s lacking, It 18s now necessary to include 
he alveoli as a possible site 

The 
interest in the study 


subject of viruses has been of particular 
of bronchiolar carcinoma 


Dungal 


the presence of 


ind others (12, 13) have demonstrated 


a virus in jaagsiekte, a primary 
neoplasm of the lung in sheep which closely 


imulates bronchiolar carcinoma in man. Dungal 
ias observed jaagsiekte developing in healthy 
housed with sick sheep. In 2 of the pres- 
ses (WF 


ide on fresh surgically removed tumor 


ind P.S.) cultures for virus weré 
tepre- 
inoculated into tissue 


ive specimens were 
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cultures of monkey kidney cells and subcultured 
at ten days with a second passage in fifteen days 
No infectious agent was isolated in three pass- 
ages 

Diagnostic methods commonly employed in 
screening carcinoma of the lung suspects would 
appear to be of little help in this particular tu- 
mor 
noma is characteristically 


It would seem a priori, since this carci- 
a peripheral lesion 
often associated with the production of consid- 
erable sputum, that study of sputum cytology 
would furnish the highest diagnostic yield. Such 
studies in the patients in this report were posi- 
tive only in the far advanced stage of the dis- 
ease when diagnosis was largely of academic in- 
terest. 

The most reliable diagnostic technique is ex- 
ploratory thoracotomy. This approach has been 
offer the opportunity for 
prompt diagnosis and cure of indeterminate pe- 


shown to greatest 
ripheral coin lesions subsequently proved to be 
The difficulty in ap- 
plying this approach to bronchiolar carcinoma 
is that infiltration 
monly noncircumscribed and exudative in roent- 


bronchogenic carcinoma 


lobar or sublobar is com- 
genographic appearance, suggesting an inflam- 


matory lesion. Consideration of thoracotomy 
was often delayed in the present group because 
the pulmonary involvement was consistent with 
1 subacute or unresolved pneumonia or tuber- 
culosis 

further 
therapeutic attempts is the coexistence of a 


and 


difficulty in early diagnostic or 


precocious neural metastasis 


a minimal silent pulmonary lesion. Two of the 


symptomatic 


patients had thoracotomy subsequent to neuro- 


surgical exploration but without evidence of 


significant palliation 

Favorable results of surgery are evident in 2 
patients with minimal lesions; one is still alive 
four years after lobectomy and the second sur- 
vived five years after pneumonectomy. Two pa- 
tients with moderately advanced lesions, both 
alive three and 


treated by pneumonectomy, are 


nine years, respectively 


Exploratory thoracotomy and frozen section 
diagnosis may place both the pathologist and 
surgeon in a diagnostic dilemma in specific in- 
stances. The diagnosis in a typical case can be 
reasonable tho- 


established with 


racotomy with frozen section of tissue gained by 


certainty at 


needle or wedge biopsy 
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such instances elect to 


The 


periorm 


surgeon in may 
a lobectomy diagnosis 
ind thus the 


palpable lesion or lesions Faced with the situa- 


for purposes of 
treatment, widely encompassing 
tion of no apparent involvement in the remain- 
ing lobe and, providing pulmonary function 1s 
idequate, the surgeon must determine if pneu- 
monectomy will enhance the prospect of cure 
In two of the cases treated by pneumonectomy, 
ipsilateral lower lobe metastasis, possibly from 
the 
In one of the patients 


erogenous spread, was present in surgical 


specimen (see figure 4) 
who died on the seventh postoperative day fol- 
lowing pneumonectomy (in which lobectomy was 
not technically possible) , contralateral micro 
scopic tumor was present but had not been sus 
pected roentgenogr iphically 

Phe 
spaces of the opposite lung in 


the 


cells in the alveolar 
3 of the 


likelihood 


the 


finding of tumor 


prese nt 


patients would indicate of the 


bronchi il 
The poss! 


implant 


transportation of tumor cells via 


by ciliary action or cough reflex 


that 


tree 


bility these tumor cells may and 


rise to second tumor;rs 1s subst intiats d by 


give 


evidence of adherence of the tumor cells to the 


ilveolar wall and proliferation of fibroblasts in 


the area of attachment (see figure 3). Experi 


mental evidence of the intrabronchial spre 
tumor cells has been demonstrated (14) 
of the surgeon 
} 


involvement by 


ibility 


Recognizing the in 


termine the extent of 


it is believed that pneumonectomy 


1 more complete chance for remov 


an ipsilateral tumor than lobectomy 


function 
ible 


without sur 


mental rese viding 


posite lung tory 


A pprec 
nas not be " ad 


employment idequate 
lable 


| 


MMARY 


Clinical and pathologic observations of 


described 


of bronchiolar « 
had 
Nine 


that contraindicated 


ircinoma are 


itients lobectomies ind 6, pneumonec 


patients had widespread metas 
In the 


mean survival 


mies 
disease surgery 


gically 


treated grouT the 
was 27 months 


\ survey of 
this 


the roentgenographic history of 


group indicates that the lesion grows to 


S1Z6¢ l 1a two-year pe riod A] 


mine roscopi 
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most every patient had a normal chest film from 
six months to two years prior to detection of the 


ibnormal shadow 


SUMARIO 


Vatural del 
Lo 


Observaciones sobre la Historia 


(Carcinoma 


Bronquiolo lveolar 


Expe rimentado en 21 Casos 


Se describen las observaciones clinicas e histo 
patolégicas realizadas en 21 casos de carcinoma 
En 6 enfermos se ejecutaron lobec 
Nueve 


metastasis generalizadas que contraindicaban la 


bronquiolar 


tomias y en 6, neumonectomias tenian 


cirugia 


En el grupo tratado quirdirgicamente, el 


periodo de sobrevivencia media fué de 27 


meses 
Un repaso de la historia radiograéfica del grupo 
indica que la lesién aleanzé tamafho macroscépico 
en término de un periodo de dos afios. Casi todos 
los enfermos tuvieron radiogr ifias tordcicas ne gia 
antes de desecub 


tivas de seis meses a dos afios 


rirse la imagen anormal 


RESUME 


ation sur l'histoire naturelle 


bronchio-alvéolatre Expérience le 21 


Les auteurs décrivent les observations clinique s 


et pathologiques de 21 cas de carcinomes bron 


Six malades subirent une lobectomie 
Neuf malades 
présentaient une forme avec metastases dispersée 
Dans le 


moyenne de 


chiolaires 
et 6 subirent une pheumonectomie 
toute chirurgie 


qui contrindiquérent 


groupe traité chirurgicalement, la 
période de survie fut de 27 mois 


de 


groupe montre que la lésion se déve lopa jusqu 


Une étude histoire radiologique de ce 


ine taille mac roscopique en une période de deux 


Presque chaque mal cle eut une radiographi 
de poitrine negative de six mois A deux ans avant 


le dépistage d'une ombre anormale 
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INTRODUCTION 


The efficacy of nonliving vaccines, as well 
of extracts from tubercle bacilli, in giving rise 
against tuberculosis has been re- 


by Weiss (1). Two 
have emerged as promising in that they afforded 


to protection 


viewed recently extracts 


protection to laboratory animals equal to that 
produced by BCG. One of these, the particulate 


red fraction described by Youmans and associ- 
ates (2, 3), although potent, is not practicabl 
for further studies since it is difficult to produce 
in adequate amounts. The second, a methanol 
soluble extract of tubercle bacilli, was first de- 
Négre (4-7) 
since been characterized by others (8-11). To 
date the 
well as that of living tuberculosis vaccines, is not 


scribed by Boquet and and has 


mode of action of these extracts, as 
clear. The finding that treatment of experimental 
inimals with BCG not only results in increased 
resistance to tuberculosis but also raises resist- 
ince to infection with gram-negative bacilli (12) 
and, conve rsely, the observation of increased re 
ristance to tuberculosis in animals treated with 
endotoxins of gram-negative bacilli (13-15) have 
raised questions as to how extracts of tubercle 
bacilli bring about protection against tuberculo 
sis 

In view of the great gap in the minimal 
amounts required for protection between live 
vaccines, on the one hand, and of killed bacteria 
other hand, it 


the resistance evoked by 


fractions, on the 
that 


the latter substances might be essentially of a 


or hacte rl il 


Set med possible 


“nonspecific” nature. In a first approach toward 
elucidation of this problem, experiments wer 
fractions from tubercle 
bacilli, and 
to evoke 


The minimal 


carried out in which 


bacilli, gram-negative yeast were 


ibility 


to tuberculosis 


tested for their increased re 


sistance imounts 
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ol these substances required to give comparable 
degrees of resistance were ascertained and were 
compared with each other as well as with live 


ind heat-killed 


periments were carried out 


cells, and cross-protection ex- 


MATERIALS AND MetTHops 


One 
tube rele 


fractions 


Tubercle 


of washed, 


bacilli hundred grams 
lyophilized bacilli (H37Ra 
strain of Mycobacterium tuberculosis var. homi- 
nis*) were extracted repeatedly with methanol at 
25° C. until no color was apparent in the extract 
The was then extracted at 
for one-hour periods with methanol at 65° C. in a 
refluxing apparatus, and the pooled hot methanol 
extracts were Seitz filtered. Upon cooling, a white 
precipitate formed which was separated by centrif- 
ugation in the cold. The white precipitate was 
with cold methanol and labeled crude 
white. The tan clear supernatant was concentrated 
und dried under vacuum. The extract 
next washed with cold nethanol and labeled crude 
Various purified subfractions of both crude 
extracts were obtained by chromatographic sepa- 
ration on a magnesium silicate-celite 
described by Bloch and co-workers (16) 

Waxes C and D were extracted from washed 
lyophilized tubercle bacilli (strain H37Ra) accord- 
ing to methods outlined by Noll (17). A wax frac- 
originally Anderson (18) as a 
purified wax was extracted from washed 
bacilli (strain H37Ra) 

Endotorins: Purified E 
obtained from a sample given by Dr. M 
the late Dr. J. Freund 

Salmonella typhosa endotoxin was produced by 
in N/4 TCA ex- 


residue least ten times 


washe d 


dried was 


brown 


column as 


tion described by 


tubercle 


coli 0127 endotoxin was 
Landy to 


the precipitation with acetone of 
ract of S typhosa 0901 

V iscellaneous Pseudomonas polvsaccharide was 
purchased from Flint, Eaton and Co., Decatur, II- 
linois, and zymosan from Standard Brands In- 
wporated, New York, New York. Glycogen was 
purchased from Nutritional Biochemicals In« 
Cleveland, Ohio 

Denatured globulin was a 50 per 
cent ammonium sulfate precipitate of horse serum, 
dialyzed against saline, and heated at 60° C 


horse serum 
for one 


Differences in survival time 


ifter challenge with 


tberculosis var. hominis strain H37Rv'* were 


Mucobecterium tuberculosie ves 
obtained from Dr. William Steenken, 
Lake, New York 


Strains ol 
ominis 


were 


‘rudeau I 


iboratorv, Saranac 


NONSPECIFIK 


determined by the method of Youmans and asso- 
ciates (19) 

Twenty female CF;* mice, 18 to 22 gm., were in- 
jected intraperitoneally with graded doses of each 
fraction contained in a volume of 02-04 ml. of 
saline or Bayol F. After a period of time (as indi- 
cated), the mice challenged 
with 05 mg. (wet weight) of tubercle bacilli grown 
on the surface of modified Proskauer and Beck 
medium (20). This amount of tubercle bacilli killed 
95 to 100 per cent of the control mice within thirty 
mortality peak at approximately 
Deaths were recorded daily and au- 
topsies performed to verify the death 
Both per cent survival after thirty days (per cent 
S-30) and mean survival time were calculated and 
control groups of « jual 
results inalyzed 


wert intravenously 


days, with a 
fourteen days 


cause ol 


compared with those in 
number. Where applicable, 
statistically as indicated in the tables 
Differences in survival time after challenge 
Diplococcus pneumoniae Type III. Salmonella ty- 
phimurium (ATCC 6994), S (ATCC 
13076), and Klebsiella pneumoniae McKibbin were 
One hundred and twenty 
injected intra- 


were 
with 
enteritidis 


as follows 
18 to 22 gm., 
peritoneally with a constant dose of the 
bacilli fractions to be After 
weeks, groups of 10 mice each were challenged by 
intraperitoneal injection of a diluted twenty-four- 
hovr brain-heart infusion broth culture in a volume 
calculated to contain approximately 10 LDw doses 
The LD» dose of each microorganism 
is listed in the tables 


determined 


female CF, mice, were 


tube re le 


assayed one to four 


of bacteria 


RESULTS 


In order to determine the efficiency of metha- 
nol extraction as well as to compare the protec- 
tive activities of treated and untreated tubercle 
bacilli, mice were injected intraperitoneally wth 
living (lyophilized) and treated suspensions of 
cells. The survival time of mice subjected to chal- 
with virulent tubercle bacilli (per 
after treatment with these 
shown in table 1. The lyophilized vaccines were 


lenge cent 


8-30) vaccines 1s 


extremely potent since 0.001 mg. (wet weight) 
produced an S-30 of 60 per cent, while 1.0 mg 


(wet weight) of extracted cell residue was re- 
quired to give the same protective action. Note 
also that heating for thirty minutes at 100° C. of 
whole cells resulted in the nearly complete loss 
of protective activity, since 0.1 mg. (wet weight) 
no longer produced a protective effect in mice 
Control animals, injected with saline or Bayol 
F never showed an S-30 greater than 15 per cent 

Since the methanol-extracted cell residue (ap- 
City, 
quar- 


*Purchased from Carworth Farms, New 
Rockland County, New York. Animals wer« 
antined for two to three weeks prior to us¢ 
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TABLE 1 
NUMBERS OF 
LIVING AND TREATED M. TUBERCULOSIS VAR 
Hominis H37Ra CEeLLs aGaInst TUBER 
cuLous INFECTIONS IN MICE 


PROTECTIVE EFFECT OF 


Per Cent 
Survival after 
Thirty Days 


Amount per 


reatment 
Treatmer 


me we 


wetgni 

Lyophilization 1.0* 80-100 
Lyophilization 0.1 80-100 
Lyophilization 0.01 80 
Lyophilization 0.001 60 
Lyophilization 0.0001 10-20 
Residue of extraction with 

methanol 

text) 
Residue of extraction with 

methanol 

text) 10 
Heated 30 
100°C. 1 hour 10 


(65°C.) (see 


(65°C.) see 


*1.0 mg. (wet weight) contains approximately 
40,000,000 cells (2). See text for procedure 


proximately 68 per cent of the original weight) 
was of such low protective potency, the material 
in the extracts was assayed next. Twenty-six 
per cent of the cell material went into solution 
after extraction with cold methanol, but this 
extract was free of detectable protective activity 
(table 2). Hot methanol dissolved another 6 per 
cent of the cell material which was separated 
into two parts, crude white and crude brown, 
each of which proved to be protective. However, 
it appeared that much more of the crude ex- 
tracts (table 2) was required for a significant 
S-30 than could be accounted for in the amounts 
of living cells producing the same 8-30 (table 
1). Crude brown appeared more potent than 
crude white, since 2.0 mg. (dry weight) of crude 
brown protected mice to the same degree as 20.0 
mg. of crude white. 

Possible explanations for the low activity of 
the crude extracts might be that either the pro- 
tective material was destroyed by the extraction 
that masking 
If the latter were true, then their re- 


procedure or substances 


liberated 


were 
moval should theoretically produce a fraction 
with the potency of intact cells on a net weight 
basis. To test for this possibility, crude extracts 
were fractionated on magnesium silicate-celite 
columns and eluted with various solvents (tables 


3, 4). Of the crude white subfractions (table 3), 
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rABLE 2 To determine whether this increase was due 

CompaRATiIVe Activities or Crupe 65°C to the removal of masking substances, two hy po- 
Metnanot Extracts or H37Ra thetic situations were considered. The first in- 

volved the assumption that the column was se- 

lective and that, of the total of the recovered 

material (57 per cent), the loss (43 per cent) 

reflected a retention of masking material and 

complete elution of protective fractions. If this 

Methanol extract, 25°C 2 were the case, then a theoretic distribution as 
Crude white 65°C. methanol 2 o shown in table 5 (A) would be expected. On the 
extract 


2 other hand, if the column was nonselective and 
Crude white 65°¢ methanol 


eens the 43 per cent loss reflected a uniform loss of 
Crude white 65°C. methanol 


extract retic distribution as shown in table 5 (B) would 


43 per cent of all of the fractions, then a theo 


Crude brown 65°C. methanol be expected. The sum of minimal effective doses 


extract 9) 
per 20.0 mg. in each case was approximately 2.0, 


outeans which means that crude white contained no more 
Crude brown 65°C. methanol 2 than two minimally effective doses in 20.0 mg 

extract It is therefore considered unlikely that masking 
substances existed, and in all probability the ac- 
All fractions were dissolved in 2 
tivity of crude white was due to the combined 
TABLE 3 ‘ffect of all of the active fractions 


Activity or Crupe Waite Fractions Exvret Only one fraction of crude brown (table 4), 


MaGnesium Siticate-Cevire Cotumn that eluted with hot methanol, was active in an 
umount equivalent to the starting material (1.12 
compared with 2). 

The activity of fractions purified by selective 
solubility in petroleum-ether and acetone are 
hown in table 6. Only the petroleum-ether 
insoluble fractions of the crude extracts pro- 
a luced significant increases in survival time as 
Petroleum-ether 2 well as significant S-30 values. Note, however 
benzene (1-1 
*etrolet ethe on 
Petroleum -ether Activity or Crupe Brown Fractions E.vutrep 

benzene (1-1 FROM MaGnestum CoLtumn 
Petroleum-ether 

benzene (1-1 Per Cent 


Minimal 
urvival 
Protec 


benzene (1-1 tive Thists 

Ether —10% 212 Dose | Days 
methanol 

Benzene 14 

Acetone, chloroform 5O 


hot methanol 


Petroleum-ether ties 


Petroleum-ether 
Petroleum-ether 
benzene (1-1 
Ether—10% 
methanol 

after thirtv davs 17 Benzene 
* Recovery 1S Acetone 
19 Chloroform 


Fractions dissolved in Bayol | 
Control mice Bayol F only 


three fractions, 8 to 10, had protective activit) 20-25 Hot methanol 


equal to or better than that of the erude. Fras 
Fractions dissolved in Bayol F 


Control mice (Bayol F onlv) 0-5% survival 
after thirty days 
ing material Tot al recovery H5% 


tion 10, in terms of minimal effective dose, pos 
sessed 100 times the activity of the crude start 
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Fr 

if 

ll 

12-16 

5 
159 0 
6 0 
8 0 
l 0 

280 1.12 40-50 
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TABLE 5 
Tue CALCULATED AND EXPERIMENTAL DISTRI 
AcTiviTiEs oF CrupE 
SuBFRACTIONS BasED ON THE HypoTuerti 
PRESENCE OR ABSENCE OF 
MASKING SUBSTANCE 


\ 


BUTION OF 


Assume that the column is selective and that the 


43% loss reflects retention of masking 
substances with complete elution of 
protective fraction 


Calculated Number of 
Fraction Recovery Content in M.P.D.* M.P.D per 20 Mg 
20 Me f Crude Whit 


11 

12-16 

17 

18-25 66 
Total 853 

ered 


recov Total 1.63 


B 
Assume column is nonselective and that 43% loss 
reflects a uniform loss of all components 
Then the per cent of total material 
recovered equals the per cent of 
fraction in original material 


Calcu 

Per lated 
Cent of Content 
Total M.P.D.* in 20 
Re Mg. of 
Crude 


Whitet 


Number of 
M.P.D. per 2 
Mg. of Crude 

NV hite 


Fraction 


bo 


Total 853 


covered) 


* Minimal protective dose 
+ Crude white 65° C. methanol extract 

that for a significant S-30 the required amount 
of crude white petroleum-ether-insoluble frac 
tion was equal to that of crude white (table 2) 
Furthermore, the crude brown petroleum-ether- 
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insoluble fraction was less active than crude 


brown, since a minimum of 10 mg. was required 
for an S-30 produced by only 2 


(table 2) 


meg. ol crude 


brown The petroleum-ether-insoluble 
fraction of only crude white produced a signiti- 
cant increase in survival time when as little as 
1 mg. was injected per mouse. However, this 
was the case only when the interval of time be- 
tween treatment and challenge was two weeks 


When the 


weeks, no 


challenge was postponed to four 


activity was seen. Intervals of time 


longer than four weeks or less than two were 


not tested 


Other tubercle bacilli fractions (table 7) pro- 
Waxes C 


ind D proved toxic in amounts as low as 1 mg 


duced no significant increases in 8-30 


(not shown), causing the death of some of the 
animals within forty-eight hours 


In table 8 the results are shown of experi- 


ments designed to determine whether substances 
other than bacilli 


challenged 


those derived from tubercle 
survival time of mice 


bacilli 


coli 


could increase 


with Zymosan and 
and 
ilthough 
toxic. It should be noted that 25°C 


methanol extracts of 


virulent tubercle 


lipopolysaccharides of EF Salmonella 
highly somewhat 
and 65°C 


coli produced increases 


proved effective, 


in survival time in mice to challenge with viru- 
lent tubercle bacilli. The order of these increases 


TABLE 6 


Activity or Semipuririep Extracts or H37Ra 


Per Cent 
Survival 
after 
Thirty 
Days 


Mg. per 
Mouse ~ 


lenge 


Fraction 


dry 

weigal 
Crude white, petroleum 20 
ether insoluble 10 
10 
l 


Crude white, petroleum 2 
ether soluble 2 


Crude brown, petroleum 20 
ether soluble 


Crude brown, petroleum 
ether insoluble 


All fractions dissolved in Bayol F 

* Significant increase in median survival time 
t: 4.09 (P: <0.01) 

t Significant increase in median survival time 
t: 2.11 (P: <0.05 


| 
6 410 5.40 16.0 0.34 
7 32 0.42 1.3 0.33 
9 21 0.28 8.4 0.03 
10 5 0.07 0.2 0.33 
ore 
— 
1-6 110 48.0 16.0 9.6 0.6 week 
7 32 3.0 l 0.5 0.3 
105 «12.0 2.4 0.57 55 
9 21 2.0 8 0.4 0.05 . 0 
10 5 0.5 0 0.1 0.5 2 0" 
1] 4 0.5 0.1 2 Ot 
12-16 212) 24.0 1.8 
18-25 50 5.8 1.2 
ms (57% re Total 2.52 
— 


672 IRVING M 


was about the same as those produced with 65°¢ 


methanol extracts of tubercle bacilli and Land\ 
These 
mainly of lipopolysaccharides, were nontoxic in 


Neither Pseu 


proved protective 


polvsaccharide extracts, consisting 


lipoy 


the amounts used glycogen nor 
domonas polysaccharide 


Whether 


ilter the host’s response to challenge with other 


erude white or crude brown could 


7 


bacteria was next determined (tal 


he 


vathoge nik 


/). It may seen that the crude fractions were 


rABLE 7 
Errects or 
{ESISTANCE TO 


or H37Ra 
Bact. 


EXTRACTS 
[UBERCLE 


could bring about an increase in resistance as 


Per Cent 


reticuloendothelial system 


25°C 
at 25°C 
Noll 
Noll 
extract ol 


Acetone 
loluene 
Wax C 
Wax D 
CHC! 


residue 


ut 


Anderson's puri 


fied wax 


Fractions dissolved in Bayol F 
* Extracts from lyophilized H37Ra 
Toxic fractions killed 20-50% 


in 48 hours 


rABLI 
SUBSTANCES 


VARIOUS 
(CHALLENGE 


EFFECT OF 


WITH LE 


typhosa 0901 N 
tone PPT 


TCA extract 


typhosa 0901 N/4 TCA extract saline 
tone PPT 
typhosa 0901 N 
tone PPT 


cullen methanolextract : 


TC 


\ extract 


residue of above extracted wit! 


methanol at 65°C 


Zymosant 


coli 0127: B &* Bayol 
saline 
saline 


10 


Glycogen 
Pseudomonas polysaccharide 


20 killed in 
20 killed in 


48 hours 
is hours 


Toxic 
roxi 


tube re ulosis, 


globulin on three successive 
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capable of increasing the survival time of mice 
ifter infection with 10 LD, doses of the patho- 
gens tested. Crude white and crude brown ap- 
peared to be equal in activity within the limits 
of the assay. The experiment was terminated at 
the end of five days, since all animals succumbed 
to the infection by the seventh day. Challenging 
with less than 10 LD, doses led to more pro- 
longed survival but did not over-all 


cause an 


change in the results. In every case it appeared 


that two- and four-week intervals between treat- 
nent and challenge allowed a greater number 
f mice to survive than a one-week interval 

It has been shown that a variety of substances 


result of stimulating the phagocytic cells of the 


One such substance, 
inrelated to methanol extracts or lipopolysac- 
(21) 


ictivity of phago- 


is denatured globulin To deter- 


harides, 


whether the increased 


nine 


ytes could also account for resistance to 


mice were injected intravenously 


h O. meg. of heat-denatured horse serum 


days. Giving more 


than this amount per injection proved 100 per 


nt 
Al] 


fatal 
inimals were challenged with virulent tuber- 


Controls were injected with saline 


bacilli twenty-four hours after the last injec- 


ro ALtTeR 


ABILITY 
NT 


48 hours 17.6 1.32 
t 17 
P: <0.05 


Insignificant 


= 


days 


days Insignificant 
days 
days 


30 
30 days 
30 days 
30 days 


days 


Insignificant 
Insignificant 


n 
. = Mouse after Thirty Da 
— 
| 
2 
Per Cent 
Surviva 
Time of Median Surviva 
allenge Thirty Time Sigt ance 
Days 
S I 30 
E. coli 7.5 (Bayol | 30 
col) | 0.9 (Bayol I 
t: 3.17 
P: <0.01 
BR. coli I 65 
5 
0 
0 
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TABLE 9 
Errect or Crupe Tusercie Extracts 
ON SURVIVAL TIME TO CHALLENGE WITH 
PATHOGENIC MICROORGANISMS 


Dead/Total* (5 Days 


D K 
pneumoniae pneumoniae 


McKibbin 


enterilidi typhimurium 


cwr CBI CW CB CW CW CB 


7/10 10/10 6/10 10/10 10/10 10/10 4/10 10/10 
3/10 5/103/10 6/10 5/10 5/102/10 2/10 
2/10 4/104/10 6/10 4/10 6/104/10 4/10 


* Results at termination of experiment—5 days 
All control animals were dead within 48 hours 
t Crude 65°C. methanol white 
extract 
t Crude brown 
extract 
Each mouse received crude extract intra 
peritoneally (20.0 mg. of crude white, or 2.0 
mg. of crude brown). Controls received only 
Bayol F. At the times indicated, all mice were 
challenged intraperitoneally with 10 LD; 
doses of bacterial suspension. The LDs5» dose 


white soluble 


45°C. methanol soluble brown 


for each was 
S. enteritidis, 2.5 10° 
S typhimurium, 10 
D. pneumoniae III, 
9 x 10 


K. pneumoniae, 


TABLE 10 
Errecr or Repeatep INTRAVENOUS INJECTIONS 
or HEAT-DENATURED Horse GLOBULIN 
on RESISTANCE TO CHALLENGE WITH 
VirRvuLent TuBercie Bact. 
H37Rv) 


Number Median Survival 
f Mice Time 


Difference 
Insignifi 
cant 

Treated : 22 t: 1.88 
P: >0.05 


Control 


Treated mice injected intravenously with 0.2 
of heat-denatured horse globulin on 
Controls received equal vol- 


ml. (0.5 mg 
3 successive days 
All animals were challenged 24 
of H37Rv 


umes of saline 
hours later with 0.5 mg 


tion (at which time the effect by the denatured 


protein was optimal (21)). Results (table 10) 
showed that the treatment did not result in in- 


creased resistance to tuberculosis 


RESISTANCE TO TUBERCULOSIS 


Discussion 


To equal the protective activity of living 
tubercle bacilli, the minimal protective dose of 
extracts or subfractions would have had to ap- 
proach that of the minimal effective dose of 
whole cells. Since this was not the case, it might 
be postulated that either a major portion of the 
cell’s protective activity was destroyed by the 
extraction procedure or that masking substances 
were liberated. The latter was found to be un- 
likely, however, in view of the results obtained 
with chromatographically separated components 
of crude fractions. 

The results with fractions purified by selective 
solubility in petroleum ether and acetone differed 
from those reported by Williams and Dubos 
(11). They reported that their Fl 
equivalent to a sub-fraction of crude white (the 


fraction, 


petroleum-ether-insoluble fraction) was more 
active than other fractions and merited further 
study. Tested in the manner described here, no 
significant increased survival after thirty days 
was found even in concentrations equivalent to 
those used with the crude extracts. However, 
their finding that the Fl fraction produced a 
statistically significant increase in survival time 
in those animals challenged with tubercle bacilli 
two weeks after administering the fraction was 
confirmed. Only their fractions, the 
FIII, produced a significant increase in thirty- 


day survival (50 per cent) and only in a con- 


one of 


centration of 10 mg. per mouse. The possible 
explanation for these discrepancies might be the 
difference in assay procedures. 

From the analogous results with zymosan and 
other lipopolysaccharides, it is tempting to as- 
sume that the increased resistance produced in 
mice by injecting methanol extracts was non- 
specific. It is interesting that the methanol ex- 
tract of EZ. coli was also protective and not toxic, 
while lipopolysaccharides from the same species 
proved protective and somewhat toxic. Methanol 
extraction may possibly cause the release of 
protective substances from a loose association 
with other substances that are toxic. The sub- 
stance in methanol extracts may be analogous 
to Westphal’s (22, 23) “lipid A” fraction, which 
was shown to be nontoxic while still possessing 


the nonspecific protective activity of the lipo- 


polysaccharide from which it was derived. The 


activity of methanol extracts in mice challenged 
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with other pathogenic bacteria lends weight 
the hypothesis of their nonspecificity 

The mechanism by which animals become re 
sistant to infections alter receiving a variety ol 
unrelated substances is not clear. Halpern (21) 
reported that repeated intravenous injections of 
resis 


denatured globulin caused an increase in 


tance to the injection of various gram-negative 
This could 


increased phagocyti 


that 


ilso be correlated with an 
Others 


bacte ria 


wctivity (12) have 


inimals infected with tuberck 


BCG 


re porte d 


bacilli, strains ind H37Rv, became more 


resistant to challenge with gram-negative bac 


teria. This too could be correlated with an in 


creased phagocytic activity However, rep ited 


injections of denatured horse globulin failed to 


produce an observable altered response in mic¢ 


to challenge with tube re le bacilli The reason 


for this disere pancy remains obscure 


SUMMARY 


In confirmation of the reports ol others (1), 
it was found that methanol extracts of tuberck 
bacilli increasing the survival 


were capabl ol 


time of mice challenged with virulent tuberck 
bacilli 
for the total activity of lyophilized (living) sus- 
The 


wctivity 


Howe ver, these extracts did not account 


pensions tremendous difference in the pro 


tective of the lyophilized suspensions 


is compared with that of the extracts suggested 


that some substance(s) present in lyophilized 


cells were labile to methanol treatment. An 


ternate possibility (masking substances to 


count tor the low protective activity of extrac 
in analysis of the 


was excluded by quantitative 


distribution of fractions after chromatography 
of the eruce extracts 
Waxes C 


ineffective 


ind D and Anderson’s purified wax 


were in protecting mice against tuber- 


culosis, while lipopolysaccharides 
Salmonella, and a methanol extr 


proved as effective as methanol extracts and 
subfractions of tubercle bacilli 

Nhiee 
ible to resist, to 


K. pneumomae. D 


of Salmonella 


treated with methanol extracts wer 


a certain degree, infection by 


pneumoniae, and two strains 


SUMARIO 


Resistencia Ane specifica a la Tuberculosis 


Confirmando lo comunicado por otros autores 


l se observé que los extractos metandlicos de 


MILLMAN 


los bacilos tuberculosos poseian la capacidad de 
wcrecentar el tiempo de sobrevivencia de los ra 
tones provocados con bacilos tuberculosos viru 
lentos. Sin embargo, estos extractos no explican 
la actividad total de las suspensiones liofilizadas 
vivientes La tremenda diferencia en la activi 


dad 


comparadas con los extractos, sugirié que alguna(s) 


protectora de las suspensiones liofilizadas, 


sustancia(s) presente(s) en las células liofilizadas 


era(n) ldbil(es) al tratamiento con metanol. Una 
posibilidad alternativa (la intervencién de sustan 
cias enmascaradoras que explicaran la poca acti 
vidad protectora de los extractos qued6é excluida 


por un andlisis de la distribucién cuantitativa 
de la fracciones después de la cromatografia de 
los extractos crudos 

Las ceras C y D y la cera purificada de Anderson 
se mostraron ineficaces para proteger a los ratones 
contra la tuberculosis, mientras que los lipopoli 


waéridos de la E 
tracto metandlico de la E. coli resultaron tan efi 


coli y de Salmonellas y un ex 


caces como los extractos metandlicos y las subfrac 
ciones de bacilos tuberculosos 

Los ratones tratados con extractos metandlicos 
de resistir, hasta cierto 


se mostraron capaces 


punto, la infeccién por A pneumontae, D pneumo 


niae y dos cepas de Salmonella 


RESUME 


Résistance non spécifique a la tuberculose 


Pour confirmer les rapports d'autres personnes 
1), on a trouvé que les extraits au méthanol des 
bacilles tuberculeux étaient capables d’accroitre 
la durée de survie de souris attaquées par des 


bacilles tuberculeux virulents. Cependant, ces 


extraits ne furent pas responsables de l’activité 


totale des suspensions (vivantes) lyophilisées 


L’énorme différence entre l’activité protectrice 


des suspensions lyophilisées, comparée a celle des 
fait 
présentes dans les cellules lyophilisées, sont vola 


extraits penser que certaines substance (s) 


tilisées par le traitement au méthanol. Une autre 
possibilité (masquant les substances responsables 
de l’activité faiblement protectrice des extraits 
a été éliminée par l’analyse de la distribution 
quantitative des produits aprés chromatographie 
des extraits bruts 

Les cires C et D et la cire d’Anderson purifiée 
furent inefficaces pour protéger les souris contre 
la tuberculose, tandis que les lipopolysaccharides 
de E 
de E 


extraits au 


coli, Salmonella et un extrait au méthanol 


coli, se montrérent aussi efficaces que des 
méthanol et des sous-produits de 
bacilles tuberculeux 

Des souris, traitées avec des extraits au métha 


nol, purent résister, A un certain degré, A l’infec 


act of E. co 
| 
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tion par K. pneumoniae, D. pneumoniae, et deux ance to infection, J Exp Med, 1959, 110, 
souches de Salmonella 981 
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INTRODUCTION 


Ventilatory mechanics are usually quantified in 
terms of pressure-flow, pressure-volume, or vol- 
ume-time relationships. Recently, the impor 
tance of the flow-volume relationship has been 
It follows that the mechanics of 
be 


pletely by recording the simultaneous interrela- 


recognized (1) 
ventilation could characterized rather com- 
tionships of pressure, flow, and volume. Hereto- 
fore there has been no systematic attempt to 
inalyze these three variables simultaneously 

This report presents a method which permits 
the interrelationships between transpulmonary 
pressure, air flow, and volume, i.e., lung inflation, 
to be examined simultaneously. The method con- 
sists of plotting flow against volume, pressuré 
igainst flow, and pressure against volume sep- 
irately but simultaneously on three oscilloscopes 
Any then 


path or loop on each ol the respective planes, 


respiratory maneuver appears as a 


pressure-flow, and preseure- 


of the 


the flow-volume, 
volume planes. By comparing 
plots, the com plex inte rrelationships among the 


Le 
any two 
three variables may be studied. This technique 
has been applied to a group of normal and em- 


physematous subjects. Certain clinical and physi- 


ologic phenomena particularly well visualized by 
this integrated approach to ventilatory mechan- 
ies are discussed. In 
the three variables during certain im- 


iddition, the simultaneous 
values of 
portant respiratory maneuvers have been estab 


lished in these subjects. Such data are not avail- 


in the literature 


MerTnHops 


the difference between 


mouth 


lranspulmonary pressure, 


intra-esophageal and lateral pressure, was 


Laboratory, De- 
Memorial Hospital 
Beckley 


From the Cardiopulmonary 
partment of Medicine, Beckley 
(Miners Memorial Hospital Association 
West Virginia 

Th 


the 


tigation was supported by a grant 
Memorial Hospital Associat 
und by RG-5934) from the Division 
of General Medi il Smences of the National Insti 


tutes of Health, I Public Health Service 


inves 
Miners 


research grant 


irom 10n 


~ 


measured with the system described by Schilder 
and co-workers (2). Respiratory air flow was re- 
corded with a concentric cylinder flowmeter and ap- 
propriate sensing element (3). Volume was re- 
corded by measuring the displacement of a Krogh 
spirometer with a rotational transducer.* In addi- 
tion to writing these variables on a multichannel 
recorder, any two of the variables could be re- 
corded simultaneously on the X and Y axes of 
an Ost illoscope 

All subjects were studied in the sitting position 
The elasticity of the lung was evaluated by two 
methods. The effective compliance of the lung 
during quiet breathing was measured by the 
method of von Neergaard and Wirz (4), the re- 
sults being listed as compliance in table 1. The in- 
tecrupted method (5) was used to measure the 
static transpulmonary pressure at various degrees 
lung inflation. Special attention was paid to 
obtaining this measurement at resting end-expira- 
tion and at the maximal inspiratory point. These 
values are listed in table 1 as static transpulmonary 


pressure 

Airflow resistance 
breathing by choosing 
flow points (6) 

Following the above determinations, the sub- 
ject performed a series of breaths of vital capacity 
volume, during which maximal effort was exerted 
throughout inspiration and expiration. The subject 
was asked to empty his lungs completely and then 
fill them as rapidly and completely as possible 
He then immediately exhaled as hard and fast and 
completely as possible. This sequence was repeated 
several times for each determination. Such a ma- 
neuver has been defined elsewhere (7) as a maximal 
effort vital capacity breath. Next, the subject’s 
tidal breathing was recorded followed by a brief 
series of breaths of the type employed in the 
maximal breathing capacity test The volume refer- 
for these various maneuvers was the maximal 
nspiratory point. During each of these maneuvers, 
plots of pressure versus flow, pressure versus vol- 
ind flow versus volume were photographed 


during 
pressure 


quiet 
and 


measured 
isovolume 


was 


ence 


ime, 
irom oscilloscopes 

In all subjects a maximal flow vital capacity 
breath was also recorded (7). This is obtained by 
having the subject first perform a maximally rapid 
inspiration of vital capacity volume followed by 
expiratory vital capacity breaths of 


ot 
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Microsyn Type 1C-020J, Doeleam Corporation, 
Boston Massachusetts 
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FLOW, VOLUME IN EMPHYSEMA 


TABLE 1 


Measurement 


1. Vital Capacity (L) 
2. Compliance (L/em. H,O 
3. Resistance (cm. H.O/L/sec.) 
4. MMF (L/see 
5. Static transpulmonary pressure (cm 
HO 

A. End-expiratory 

B. MIP 

Maximal expiratory flows (L 

4. Maximal flow VC 


B. Maximal effort VC 
1. Peak flow 
2. 75% VC 
3. 50% VC 
4. 25% VC 
C. MBC 
Maximal inspiratory flows (L/sec.) 
A. Maximal effort and maximal flow 
VC 
1. Peak flow 
2. 76% VC 
3. 50% VC 
4. 25% VC 
B. MBC) 
Maximal 
HO 
A. Maximal effort VC 
1. Peak pressure 
2. 75% VC 


expiratory pressures 


Maximal 
HA 

A. Maximal effort VC 
1. Peak pressure 


2. 75% VC 


inspiratory pressures (cm 


B 


MMF 
MIP = 
vc vital capacity 


maximal midexpiratory flow 
maximal inspiratory point 


MBC = maximal breathing capacity 


varying effort. By plotting flow against volume it 
is possible to record the maximal inspiratory and 
expiratory flows that can be achieved at every 
degree of lung inflation. Additional aspects of this 
maneuver are discussed elsewhere (1, 7). By main- 
taining constant calibration factors in a given sub- 


ject, it was possible to superimpose the figures 


DaTa OF SUBJECTS 


Normal Emphysema 


Standard 
Deviation 


Standard 
Deviation 


0 

0 
1. 


obtained from the oscilloscope to provide com- 
posite graphs of the various maneuvers (figure 1) 

It should be noted that the expiratory phase of 
the maximal effort vital capacity maneuver cor- 
responds to a forced expiratory vital capacity 
breath. The inspiratory phase may be thought 
of as a forced inspiratory vital capacity breath. 
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Mean Mean 
4.6 ) 3.1 0.7 
0.242 | 0.207 0.07 
1.98 9.41 6.5 
3.2 4 0.6 0.3 
5.0 1.2 3.3 1.6 
30.5 7.5 13.0 3.8 
1. 75% VC 7.4 1.6 1.5 0.7 
2. 0% VC 1.8 1.8 0.9 0.4 
3. 25% VC 2.1 1.0 0.4 0.2 
8.5 1.6 2.5 1.2 
6.6 1.8 1.1 0.6 
3.9 1.4 0.6 0.3 
1.5 0.6 0.3 0.1 
6.1 1.8 2.0 O.8 
8.5 1.3 3.6 1.4 
6.8 1.5 2.8 1.2 
8.0 3.3 1.3 
7.1 1.1] 2.9 1.4 
6.5 1.5 2.4 1.1] 
s 
OS 35 90 17 
OS 29.6 33 
3. 50% VC 90 4] 66 28 
4. 25% VC 70 31 54 32 
B. MBC 418 10 37 27 
9 
35 10 36 15 
30 9 26 7 
3. 50% VC 29 9 31 12 
4. 25% VC 26 9 — 35 22 
MBC 26 9.7 6 
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Fic. 1. Composite plots for normal and emphysematous groups. Composite flow-volume 
FV), pressure-flow (PF), and pressure-volume (PV) plots for the normal and emphysema- 
tous groups. Volume is plotted as percentage of the observed vital capacity. Flow is given 
in liters per second. The solid line which forms the perimeter of all plots, except the ex- 
piratory portion of the FV plot, defines the maximal effort vital capacity (VC) maneuver 
Its expiratory segment corresponds to a forced expiratory VC breath. The dashed lines 
on the expiratory portion of the FV plots depict the course of the maximal flow VC maneu- 
ver. The maximal breathing capacity (MBC) breathing is shown by the dotted loops 
The small solid loops define resting tidal breathing. In the PV graph the maximal effort 
VC curve proceeds in a counterclockwise direction. The maximal flow VC maneuver is de- 
picted on only the FV graph 


The inspiratory phases of the maximal effort vital volume, pressure-flow, and pressure-volume _re- 

capacity and maximal flow vital capacity maneu- _lationships during these maneuvers 

vers are identical The maximal midexpiratory flow during a forced 
The notations of maximal effort vital capacity, expiratory vital capacity breath was also measured 

maximal flow vital capacity, forced expiratory vital (8). All volumes were expressed at ambient tem- 

capacity, and forced inspiratory vital capacity refer perature and pressure saturated with water vapor 

to the specific respiratory maneuvers defined above. (ATPS) 

In this report these terms will also denote the The subjects, all of whom were males, were 

graphic representations in figure 1 of the flow- divided into two groups. There were 12 subjects 
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judged to have no significant complaints referable 
to the cardiopulmonary system. Mild chronic 
bronchitis was suspected in 4 subjects. Eight sub- 
were soft-coal miners and 5 of had 
roentgenographic evidence of mild pneumoconiosis 
The mean age was 48.6 years. 

Fourteen subjects were considered to have sig- 
nificant degrees of pulmonary emphysema. The di- 
agnosis of emphysema was based on the history, 
physical examination, routine pulmonary function 
studies (forced expiratory vital capacity and maxi- 
mal breathing capacity), and objective evidence of 
restricted exercise tolerance. In all cases this diag- 
nosis seemed consistent with the ventilatory me- 
chanics data. All subjects in this group were miners 
and 5 had mild pneumoconiosis. The mean age was 
56.5 years 


jects these 


RESULTS 


Composite traces of the various maneuvers for 
both groups of subjects are presented in figure 1. 
These graphs were constructed from mean values 
for each group. Some of the values and standard 
deviations pertaining to figure 1 are listed in 
table 1. Values for maximal expiratory flow dur- 
ing the maximal flow vital capacity are given at 
75, 50, and 25 per cent of the vital capacity 
(6A1-3). Values for maximal flows and pressures 
during the maximal effort vital capacity are 
given for the same volume points. 

Much of the data in table 1 can be read di- 
rectly from these traces. From the flow-volume 
plot the peak expiratory and inspiratory flows 
may be obtained during the maximal effort vital 
eapacity, maximal flow vital capacity (6B1 and 
7Al1), and the maximal breathing capacity (6C 
and 7B). The flow at any volume during each of 
these maneuvers is also readily obtained (6A1-3, 
6B2-4, 7A2-4). The 
vields the peak flow values, as well as the peak 


pressure-flow plot also 


expiratory and inspiratory pressures, during the 
maximal effort vital capacity (SAl and 9A1) 
and maximal breathing capacity (8B and 9B). 


The static transpulmonary pressures at resting 
end-expiration and the maximal inspiratory point 
may be obtained from this plot (5A and 5B). 
The pressure-volume graph gives the peak ex- 
piratory and inspiratory pressures during the 
maximal effort vital capacity maximal 
breathing capacity, the pressure at any volume 
during these maneuvers (8A2-4 and 9A2-4), and 
the static transpulmonary pressures at end-ex- 
piration and the maximal inspiratory point. 

The emphysematous subjects in the study had 


and 


smaller vital capacities than the normal subjects, 
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but the effective compliance of the two groups 
was not significantly different (table 1). Striking 
differences did exist between the groups in terms 
of flow resistance, the maximal midexpiratory 
flow, and static transpulmonary pressure at the 
maximal inspiratory point. The static pressures 
at resting end-expiration showed little difference. 
In general, the subjects showed the expected in- 
verse relationship between flow resistance and 
maximal midexpiratory flow. However, there 
were two individuals who showed definite re- 
duction in maximal midexpiratory flow despite 
normal resistance. These subjects had values of 
1.7 and 1.0 liters per second and corresponding 
resistances of 1.7 and 2.1 em. of H,O per liter 
per seconcl. 

In terms of pressure, flow, and volume,* the 
most striking difference between the two groups 
may be seen in the maximal flows developed dur- 
ing certain maneuvers, as indicated in figure 1. 
The normal subjects developed peak expiratory 
flows of 8.5 and 6.1 liters per second during the 
maximal effort vital and maximal 
breathing capacity, respectively. The emphysem- 


capacity 


atous subjects had corresponding flows of 2.5 
and 2.0 liters per second. The flow-volume plots 
show that this degree of separation persisted 
throughout the entire expiratory flow-volume 
courses of these maneuvers. 

The volume courses of maximal inspiratory 
flow for the two groups do not show as marked a 
separation. Moreover, in emphysema there is a 
greater reduction in maximal expiratory flow 
than in maximal inspiratory flow during the 
maximal effort and maximal flow vital capacity 
maneuvers. This is best seen at the mid-vital 
capacity, i.e., 50 per cent of the vital capacity 
At this volume in the normal subjects the ratio 
of maximal expiratory to maximal inspiratory 
flow during the maximal effort vital capacity 
was 0.49. This ratio was reduced to 0.18 in the 
emphysematous group. Comparison of peak flow 
values (table 1) does not reveal this dispropor- 
tionate reduction in expiratory flow as strikingly. 

From the pressure-flow and pressure-volume 
plots it is apparent that both groups developed 
approximately the same transpulmonary pres- 
sures during the maximal effort vital capacity 


*In the study of some respiratory maneuvers, it 
would be preferable to plot volume as per cent ob- 
served or predicted total lung capacity rather than 
as per cent of observed vital capacity 
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and maximal breathing capacity. The volume 
courses of pressure (pressure-volume graph) 
were very similar for both groups during the 
maximal effort vital capacity. Marked variability 
in absolute pressures among subjects in both 
groups did occur, however, as evidenced by the 
large standard deviations (8, 9; table 1) 

The volume course of maximal expiratory flow 
(flow-volume plot) differed from that of maximal 


inspiratory flow in both groups During the ex- 


piratory phase of the maximal effort vital ca 
pacity breath, once peak flow had been attained, 
a semi-exponential fall in flow occurred with 
decreasing lung inflation. On the other hand, 
during the inspiratory phase, flow reached maxi 
mal values after inspiration of approximately 35 
per cent o! the vital ¢ pacity, and tended to stay 
near this level until about 80 per cent of the vital 
capacity had been inspired. The curve repre- 
senting the maximal flow vital capacity (dashed 
followed the same course as that of the 
maximal effort 
spiration and during early expiration until peak 
had Past this 
point, the maximal flow vital capacity exceeded 
As Is 


from the flow-volume plots, the expiratory por- 


vital capacity throughout in 


expiratory flow been attained 


the maximal effort vital capacity ilso seen 
tion of the maximal breathing capacity curves 


tended to lie between the maximal effort and 
maximal flow vital capacity curves 

An interesting relationship was seen in the 
flow-volume plots between the expiratory po! 
tion of the tidal breathing curve, on the on 
hand, and the corresponding segments of the 
maximal effort and maximal flow vital capacity 
the other. In 


tidal breathing curve was widely separated from 


curves, on normal subjects, the 


the other traces. In emphysematous subjects 
the tidal breath almost coincided with the maxi 
mal effort vital capacity curve. In several pa 
tients the tidal breath exceeded the maximal ef 
fort vital capacity and, in 2 individuals, much of 
the tidal followed the same 


breathing curve 


course as the maximal flow vital capacity 


DiscussION 


The 


simultaneously 


study of ventilatory mechanics from 
obtained determinations of flow- 
pressure-flow, and pressure-volume plots 


Relating the three variables 


volume, 
has been rewarding 
during various breathing maneuvers allows the 
characterization of most aspects of the mechanics 
of breathing. By combining any 


two sets of 
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plotted data (figure 1), any breathing maneuver 
may be quantified in terms of all three variables. 
For example, the interrelationships of pressure, 
flow, and volume can be determined throughout 
the entire forced expiratory vital capacity ma- 
neuver by relating the flow-volume plot to the 
pressure-flow graph in terms of corresponding 
flow values. Thus, in normal subjects, the peak 
expiratory flow of 8.5 liters per second occurs at 
88 per cent of the vital capacity and at a trans- 
pulmonary pressure of +23 em. of H,O 

Certain plots are particularly valuable in 
studying specific aspects of ventilatory mechan- 
ics. The relationship between tidal breathing and 
maximal expiratory flow is best visualized from 
the flow-volume plots which demonstrate in 
dramatic fashion the limited expiratory flow 
reserve available to the emphysematous subject 
Since the maximal flow vital capacity curve de- 
fines the highest expiratory flow that can be ob- 
tained at any lung inflation, the emphysematous 
subject, unlike the normal subject, must in part 
meet any significant demand for increased venti- 
lation by bre:.thing at a greater degree of lung 
inflation. Indeed, it has been suggested that the 
relationship between tidal breathing and the 
maximal flow vital capacity as obtained from 
flow-volume plots might serve as an index of 
severity and disability in emphysema (9) 
tha* 
ventilated during the maximal breathing capac- 


Several factors influence the volume 


These in- 
clude the rate of breathing, maximal expiratory 


ity test have been studied in detail 


und inspiratory flow rates (10), and the magni- 
tude of transpulmonary pressure swings (11) 
However, there has been no evaluation of this 
test by considering the pressure, flow, and vol- 
It is evident (fig- 
ure 1 and table 1) that normal and emphysem- 


ume variables simultaneously 


itous subjects develop similar pressure swings 
during this maneuver; hence, an inability to de- 
velop normal pressure does not explain the re- 
duced maximal breathing capacity characteristic 
of emphysema. Although the emphysematous 
subject tended to perform the maximal breathing 
test at lung inflation, 
considerable variation was noted in the degree of 


capacity near-maximal 
lung inflation at which subjects in each group 
performed the test. This fact suggests that pre- 
diction of the maximal breathing capacity from 
some fixed segment of the forced expiratory vital 
capacity maneuver is of limited value. It is also 
ipparent that the degree of lung inflation at 
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which the test is performed may be a major 
determinant of the volume ventilated, a consider- 
ation generally neglected in previous studies. The 
flow-volume plot of the emphysematous group 
may be considered as an example. If the volume 
per breath of the maximal breathing capacity 
test is held constant, performing the test at a 
lesser degree of inflation would reduce the volume 
ventilated due to the reduced expiratory flow 
available. Conversely, limitation of maximal in- 
spiratory flow would reduce the volume venti- 
lated if the test were performed at a greater lung 
inflation. In a given individual, knowing the flow- 
volume plot of the maximal flow vital capacity, 
the volume of the maximal breathing capacity 
breath, and the degree of lung inflation at which 
the test is performed, the greatest volume that 
can be ventilated and the rate that must be uti- 
lized can be calculated. Thus, the important 
ventilatory determinants of the maximal breath- 
ing capacity test may be studied rather simply 
and completely from the flow-volume plot. It 
should be stressed, however, that the physiologic 
factors determining the rate of breathing, the 
breath volume, and the degree of lung inflation 
at which a subject performs the test have not 
been elucidated. 

The relations of volume to flow (flow-volume 
plot) and to pressure (pressure-volume plot) 
during a forced expiratory vital capacity breath 
indicate that the level of expiratory flow during 
this maneuver is not directly related to the force 
applied to the lung. The emphysematous group, 
for example, attained maximal expiratory flow at 
a transpulmonary pressure of only 84 cm. of 
H,O. The experimental design of this study did 
not permit an absolute measurement of the pres- 
sures associated with the expiratory phase of the 
maximal flow vital capacity maneuver. However, 
preliminary data from related investigations in- 
dicate that over the lower 60 per cent of the 
vital capacity the transpulmonary pressures as- 
sociated with maximal expiratory flow (maximal 
flow vital capacity) were approximately only 
one-fourth of those developed during the forced 
expiratory vital capacity. Therefore, during this 
latter maneuver all subjects easily developed 
pressures in excess of those necessary to produce 
truly maximal expiratory flow over this volume 
range. Since the ordinate values of flow for the 
maximal effort and maximal flow vital capacity 
are not too different, the forced expiratory vital 
capacity test should be quite reproducible over 
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this general volume range. This agrees with re- 
ported clinical experience (8). 

The subjects who developed the greatest in- 
spiratory pressure during a forced inspiratory 
vital capacity test did not necessarily achieve 
the highest flow. However, in a given subject at 
a given lung inflation, the magnitude of inspira- 
tory flow was directly related to the force applied 
to the lung. This finding had been predicted on 
the basis of the relative linearity of the pressure- 
flow relationships during inspiration (7). 

In emphysema, attention has been focused pri- 
marily on the reduction in maximal expiratory 
flow characteristic of this condition. However, 
few data are available on the volume course of 
this retarded expiratory flow. It is evident from 
figure 1 and table 1 that comparison of maximal 
expiratory flows at the mid-vital capacity pro- 
vides a better separation between normal and 
emphysematous subjects than does comparison 
of peak flow values. Thus, during a forced ex- 
piratory vital capacity, peak expiratory flow in 
the patients was 29 per cent of normal, while at 
50 per cent of the vita! capacity it was only 15 
per cent of normal. 

It has been known that maximal inspiratory 
flow is also reduced in emphysema. However, 
the volume course of this reduced inspiratory 
flow has not previously been measured. Further- 
more, the disproportionate reduction in expira- 
tory in emphysema has received little 
attention. McNeill and associates (12) did com- 
pare peak expiratory and inspiratory flows from 
volume-time curves. As in the present study, 


flow 


they found expiratory flow to be disproportion- 
ately reduced in emphysema. However, as noted 
above and as is evident from the flow-volume 
plots, the excessive expiratory flow reduction in 
emphysema is better studied at the mid-vital 
capacity. The implications of this predominant 
reduction in expiratory flow in emphysema are 
apparent from the emphysema flow-volume plot. 
To increase ventilation significantly above rest- 
ing levels, these subjects must not only breathe 
at higher levels of lung inflation but also must 
make full use of the greater inspiratory flow 
reserve that is available. In general, the patient 
must achieve high flows very quickly during 
inspiration since expiration will proceed at lower 
flows and consequently occupy more time. 
Normal and emphysematous subjects showed 
little difference in eftective lung compliance. A 
significant reduction in lung elasticity in this 
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disease is revealed, however, when static trans- 
pulmonary at maximal lung inflation 
(maximal inspiratory point) are compared. This 


pressures 


important feature of emphysema has received 
only limited attention (6, 13) 
expiratory flow are 


Reductions in maximal 


attributed to an increase in flow re- 


generally 
sistance and a decrease in lung elasticity, defects 
which permit marked narrowing of the bronchial 
tree at relatively low flow velocities and trans 
pulmonary pressures. The majority of the pres- 
ent subjects fit this concept, but two interesting 
exceptions were encountered who had decreased 
maximal flow but 


sistance. The static transpulmonary pressure at 


midexpiratory normal re 
the maximal inspiratory point was reduced in 
one but normal in the other. Thus, it would ap 
pear that factors other than elevated flow re- 
sistance and reduced lung retractive force were 
responsible for their diminished expiratory flows 
The measurement of such factors has not yet 
ichieved (13-15). However, the fact 
1 reduction in maximal expiratory 


been re- 
mains that 
flow is not necessarily associated with an increase 
in flow resistance. This is an important consider- 
ition in any attempt to select a single test to de- 
tect early cases of emphysema 

The presence of pneumoconiosis in many of 
modified 
This 


vestigation does not permit any conclusions in 


the subjects might conceivably have 


the mechanical behavior of the lung in- 
this regard. However, a recent study of this 
problem re vealed no correlation between com- 


pliance or flow resistance and roentgenographic 


severity of pneumoconiosis (16) 


SUMMARY 


\ method of studying the simultaneous interre- 
lationships of pressure, flow, and lung inflation is 
Twelve normal and 14 emphysem 
this 


presented 
atous subjects were studied by integrated 
approach to ventilatory mechanics 

Values for pressure, flow, and lung inflation 
clinically 


presented 


important respiratory 
data prov ide 


during certain 
maneuvers are 
a physiologic basis for the evaluation of many 


Such 


tests of ventilatory function. This is particularly 
true for tests quantifying maximal flow during 
forced expiration and for the maximal breathing 
capacity test 

Certain important 
which have received little attention in the past 


physiologic phenomena 
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ire particularly well visualized by this technique 
For example, in emphysema, flow-volume plots 
show that maximal expiratory flow is reduced out 
of proportion to maximal inspiratory flow. Fur- 
thermore, the patient with severe emphysema 
ut rest breathes near or at his maximal achiev- 
able expiratory flow levels. The effects of these 
factors on the ventilatory patterns of the em- 
physematous subject are discussed 


SuMARIO 


Las Interrelaciones de la Presién, la Corriente y el 


Volumen durante Varias Maniobras 
Respiratorias en Sujetos 
Vormales y Enfisema 


tosos 


Se presenta un método para estudiar las inter 
relaciones simultdneas de la presién, la corriente, 
y la inflacién pulmonar. Con este aborde integrado 
1 la mecdnica ventiladora se estudié a 12 sujetos 
normales y a 14 enfisematosos 
Se presentan los valores para la presidén, la 
corriente y la inflacién pulmonar durante ciertas 
maniobras respiratorias clinicamente importantes 
Eso datos ofrecen una base fisiolégica para la 
justipreciacién de muchas pruebas de la funcién 
ventiladora. Esto reza en particular con las prue 
bas que acuantian la corriente ma4xima durante la 
espiracion forzada y para la prueba de la capacidad 
respiratoria m&xima 

Ciertos importantes fenémenos fisiolégicos que 
han recibido poca atencién en el pasado se visua 
lizan en particular bien con esta técnica. Por 
ejemplo, en el enfisema, las grdficas de volumen 
corriente muestran que la corriente espiratoria 
mdxima se reduce fuera de toda proporcién con la 
corriente aspiratoria md&xima. Ademas, el enfermo 
que padece de enfisema grave en reposo respira 
casi a, Oo hasta, los niveles maéAximos obtenibles de 
corriente espiratoria. Se discuten los efectos de 
estos factores sobre los patrones ventiladores del 


sujeto enfisematoso 
RESUME 


Les corrélations de pression, débit et volume pendant 
les différentes manoeuvres respiratoires 
che 4 


des sujets normaur 


et des emph ysémateuxr 
Les auteurs présentent une méthode d’étude des 
de débit et 
Il étudia douze sujets 


corrélations simultanées pression, 
remplissage du poumon 
normaux et 14 emphysémateux, grace A ce moyen 
d’approche complet de la mécanique de ventila 


tion 
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L’auteur présente des valeurs de pression, de 
débit, de remplissage du poumon pendant cer 
taines manoeuvres respiratoires importantes en 
clinique. De telles données offrent une base physio 
logique pour l’evaluation de nombreux examens de 
la fonction de ventilation. Ceci est particuliére 


ment les examens sur le 
débit 


l’examen de la capacité maxima de respiration 


vrai pour renseignent 


maximum en expiration foreée et pour 


Cette technique met particuliérement bien en 


évidence certains phénoménes physiologiques 


importants qui ont regu peu d’attention dans le 


passé. Dans |l’emphyséme, par exemple, des tracés 
débit-volume montrérent que le débit expiratoire 
maximum est reduit sans aucune relation avec le 
débit maximum inspiratoire. En outre, le malade 
avec un emphyséme sévére, respire, au repos, A des 
valeurs maxima 


ou presque—de son débit expira 


toire. L’auteur discute les effets de ces facteurs sur 


les modes de ventilation du sujet emphysémateux 
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Addendum 


Since the preparation of this manuscript, the fol- 
lowing studies which utilize the 
the present report have come to 
writer's attention: (7) Wotprinea, 8.: The 
ics of breathing: General principles and technique 
of measurement, Proc Tubere Res Council (Royal 
Netherlands Tubere Ass), 1959, No. 46, 5; (2) Bur- 
cer, H. C.: The significance of the volume 
diagram in the study of the mechanics of breath- 
ing, Proce Tubere Res Council (Roval Netherlands 
Tubere Ass), 1959, No. 46, 28 


same methods as 
those in the 


mechan- 


flow 
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INTRODUCTION 


The prevalence of chronic nonspecific lung 


disease (bronchitis, emphysema, and asthma) 


has not been determined in the 


United States. 


adequately 
Evidence suggests that these con 
(1) that im 


recent years they have taken an increasing toll 


ditions are relatively common and 
in the form of disability as well as deaths (2, 3) 
British investigators have pioneered work in 


the field of surveys to determine the frequency 


ol symptoms and ventilatory impairment in vari 


ous groups, particularly in relation to age and 
sex, occupation, geographic location, and smok 
ing habits (4-9). Studies of this type are vir- 
tually unknown in this country (9, 10) 

The present study was carried out in an at 
tempt to learn something about the frequency 
and ventilatory im 


of respiratory symptoms 


pairment in a group of adults in a sedentary, 


cle in occupation 
MerHops 


All emplovees more than forty old in 
Denver, Colorado, bank were asked to participate 
in “a survey for bronchitis and asthma-lik« 
tions.” The study was limited to persons olde: 


years 


condi- 
than 
forty years because it is in this group that chronic 
nonspecific lung disease has its greatest frequency 
Ninety-five (77 per cent) of 122 men and 77 (80 
per cent) of 96 volunteered and 
studied fifty-five and forty- 
nine years, respectively 


women were 


Their mean ages were 
Each subject first answered a questionnaire on 
respiratory symptoms consisting olf the following 
questions 

1. Do you ever have a cough? 
i When? 

) More or less daily 

2) Mainly with chest colds 

3) At other times 
b. Is it a cigarette cough? 


c. How long have vou coughed? 
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eases 


2. Do you ever cough up phlegm or mucus? 
a) When? 
1. Only with chest colds 
2. Mainly in winter with colds 
3. Even in absence of colds 
4. In the morning 
b) What color is the phlegm? 
1. Clear 
2. Yellow or green 
c) Do your ever go 
chest? 
Do you ever wheeze in your « hest 
a) When? 
1. With chest colds 
2. On exertion 
3. Other times 
you had asthma? 
you had pleurisy 


colds down into 


9 


Have 
Have 
Have 
Have 


9 


you had pneumonia 
you had tuberculosis? 

Have you had sinus trouble? 

Have you had chest colds during each of the 
last two winters? 

Have 


disease? 


you had high blood pressure or heart 


Has anyone in your family had asthma o1 
bronchitis 
Can you walk 
your age and sex: 
Can you keep up with others only on level 
walking? 
Can you 
othe rs? 
Are you short of breath after walking three 
blocks or less? 

How long have you noted this change? 

Have you ever changed jobs or moved be- 
cause of cough or breathing trouble? 

Have you ever smoked? 

a) Do vou smoke now? 

b) Type (cigarette, cigar, or pipe) 

c) Amount daily 

d) Age started ; age stopped 

Have you seen a doctor in the past year be- 
cause of breathing trouble, cough, wheezing 
or chest pain? 


and hurry as well as others 


walk a mile slowly but not with 


After a brief instruction period, the subject per- 
formed several forced, complete expirations into 
1 plastic mouthpiece fitted into a large-bore rubber 
tube connected to a Stead-Wells spirometer, the 
drum of which rotated at a speed of 32 mm. per 
set Ay proximate ly ten minutes were required for 
questioning and testing each subject 

Certain standard 
puted for each individual 


ventilatory indices were com- 
The one with which this 
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paper will deal is the maximal midexpiratory flow 
(11), which expresses the mean flow rate of the 
middle half of a forced expiration. It has been 
found to be a more sensitive index of airflow im- 
pairment than the maximal breathing capacity o1 
the one-second or three-second fraction of the 
vital capacity (11, 12); im general, the maximal 
midexpiratory flow correlates rather well with the 


one-second volume of a forced expiration (the 


TABLE 1 


Maximal FLow IN 
‘“‘NoRMAL”’ SuBJECTS 


Number MMP 'L. /sec 


Age group 


Women 


.54 
50-59 372.83 
60-69 13 30/2.73 

More than 70 9 2.9% 07 


449 


TABLE 2 
RESPIRATORY SYMPTOMS IN 
172 WorkKING ADULTs 


95 Men 77 Women 


Cough more or less every | 17 (18%) 
day 

Cough attributed in part 
to smoking 

Bring up phlegm some 
mornings 

Wheeze at times 

Family history of asthma 
or bronchitis 

Chest cold each of past 
two winters 

Saw physician past year 
for chest trouble 


TABLE 3 


MaxtmMaAL MipexprrRatory 
Lune Disease Suspects 


MMF 


Mean 


Category Number 


13 (14% 
14 (18% 


Symptoms only 


Impaired MMF only 


Symptoms and imparied 


MMF 


SYMPTOMS 


AND VENTILATORY FUNCTION 685 
FEV;..) (13). Values for the maximal midexpira- 
tory flow were considered abnormal if they were 
less than half the mean value found for a particu- 
lar subject’s age group. “Normal” values were ob- 
tained using data from persons in the survey who 
had neither respiratory symptoms nor a history of 
any major chronic pulmonary disease; they are 
shown in table 1. The use of these values was con- 
sidered preferable to the use of values based on a 
smaller sample and reported in Leuallen and Fow- 
ler’s original article (11). It was realized that the 
absence of respiratory symptoms was not necessar- 
ily an indication of normal ventilatory mechanics 
and that errors resulting from this technique would, 
of course, tend to give falsely low “normal” values 

Physical examination was omitted because of 
time and space limitations and 
thought that it would add little to this type of 
study. It is well known that demonstration of 
physical signs of chronic bronchitis or emphysema 
depends to a large extent on the individual ob- 
Chest roentgenograms were not made be- 
cause most of the subjects had been examined 
during the previous year and because it was imprac- 
tical at the time of the study to obtain new films 
The official interpretations of 
grams were not available 


because it was 


server 


recent roentgeno- 


RESULTS 


The prevalence of certain respiratory symp- 
toms is shown in table 2. 

The presence of chronic cough (defined as 
cough more or less daily for several months) was 


considered an important symptom, especially if 


expectoration occurred and if the sputum was 
sometimes discolored. 

Subjects were placed in the following cate- 
gories: (1) no significant symptoms; (2) re- 
spiratory symptoms without impairment of the 
maximal midexpiratory flow; (3) impaired 
maximal midexpiratory flow in the absence of 
symptoms; and (4) respiratory symptoms with 
impaired maximal midexpiratory flow 


four men (67 per cent) and 57 women (74 per 


Sixty- 


cent) had neither symptoms nor ventilatory per- 
formance to suggest the possibility of chronic 
nonspecific lung disease. Thirty-one men (33 
per cent) and 20 women (26 per cent) were sus- 
pected of having bronchopulmonary disorders 
The mean values of the maximal midexpiratory 
flow in subjects in categories (2), (3), and (4) 
above are shown in table 3 

persons (13 and 14 


women) had various respiratory symptoms but 


Twenty-seven men 
no obvious ventilatory impairment. Their mean 
ages were fifty-six and fifty years, respectively 
Almost all had chronic cough with expectora- 


Men | Wo Men — 
+ 0.93 
+ 76 
+ 0.70 
by// 
20 (26% 
33 (43% 
29 (38% 
14 (18% 
MMI 
L./se« 
M 3.00 
F 3.30 
M| 7 (7%) | 1.55 
F | 2 (3% 1.50 
(12%) 1.08 
F 1 (5% 1.01 
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TABLE 4 
HaBiTs IN 1 


SMOKING 


95 Men 7 Womer 


Category 


14%) | 36 (47% 


73% 


Lifelong nonsmokers 13 
Present or past cigarette 69 
smokers 
Present cigarette smok 
ers 
20-plus 
smokers 


Ex-cigarette smokers 


pack-year 


Pipe or cigar smokers 


TABLE 5 


PRESENT SmoKING HABITs 
RESPIRATORY SYMPTOMS 


AND 


Regular 
rette Smoker 


Lifelong 
Nonsmokers 


Mer W Men Womer 


omen 
Number 
Number with 

daily cough 

sputum 


heeze 


chest colds 


moderately 
had 


the 13 
cigarette 


men were 


smokers 


tion. Eleven of 


heavy or who 


smoked 20 or more pack-years,‘ as had 6 of the 


heavy 


14 women. Only 3 subjects, all women, stated 
that their exercise tolerance was less than nor 
mal for their age and sex 

Nine persons had what was judged to be im- 
function in the 


All were included in the 


paired ventilatory ibsence of 


respiratory symptoms 
so-called “normal” groups for purposes of de 
termining the mean maximal midexpiratory flow 
for the various age groups. Of the 7 men (mean 
we sixtv-four) in this category, 5 had maximal 


per 


midexpiratory flow of less than 1.5 L 


Five of the seven were cigarette smokers 
Fifteen had 
ind impaired ventilatory 
the 11 
hity-one 


symptoms 
The mean 
and of the 
women the 15 had 
chronic cough, and 10 produced sputum more 
Thirteen had smoked in ex 


subjects respiratory 
function 
was sixty-one 


we ol men 


vears. Thirteen of 


or less consistently 


smoking of 
vear or its 


*A pack-vear is defined as the one 
pack of cigarettes per dav for 


equivalent, one-half pack 


one 
per day for 


years 
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cess of 20-pack-years ; only one was a nonsmoker. 
Nine said they had had chest colds during each 
of the past two winters; 7 of these had seen phy- 
sicians during the past year because of respira- 
Five considered their exercise 


The maximal mid- 


tory symptoms 


tolerance less than normal 
expiratory flow exceeded 1.15 L. per sec. in only 


on ol the 15 subjects 


Pe rsons with Chronic Cough 


Seventeen men (18 per cent) and 13 women 
(17 per cent) complained of more or less daily 
cough for a period of at least several months 
\bout two-thirds of these 30 persons attributed 
their cough in part to smoking. More than three 
had smoked 20 or pack-years 
Viost of the subj cts said their cough was pro- 


fourths more 
duetive of phlegm or mucus even in the absence 
of colds. The incidence of pneumonia or chest 

was no greater in persons with chronic 
cough than in those not subject to chronic cough 
30 admitted to less than normal exer- 


eight of 142 without cough made 


Six of the 
cise tolerance 
the same admission. A family history of bron- 
chitis or asthma was quite common in the women 
coughers (8 of 13) but rare in the men (only 
17); 


the family medical history than are men 


one ol women perhaps are more aware ol 
Men 
with chronic cough and expectoration had im- 
paired ventilatory function compared with men 
with no cough or sputum (mean maximal mid- 
1.90 L and 3.73 L 
sec., re spectively ) In women the difference was 
(2.77 L und 3.18 L. per 


sec... respectively 


expiratory flow per sec per 


not significant per sec 


Smok ing Habits 


The smoking habits of the 172 subjects are 
summarized in table 4. The figures indicate that 
the group contained a much higher percentage 
of smokers than is found in the general popula- 
tion, especially among the women (14). A sig- 
number of men were classified as 
cigarette smokers, suggesting the possibility that, 


nificant ex- 
umong the men studied, a considerable number 
may have stopped smoking because of ill health 
Unfortunately, there was no systematic inquiry 
is to why these persons ceased smoking 

The incidence of respiratory symptoms in life 
long nonsmokers, regularly smoking 
cigarettes at present, and pipe or cigar smokers 
table 5. Among men who smoked 


persons 


is shown in 


4 
3 (>) 
27 (28%) | (8% 
(14% 
“Moke 
Me 
42 $4 13 
12 0 
14 12 2 
l 0 14 8 j 
pF 2 15 17 12 7 
‘ 
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cigarettes regularly, chronic cough with expec- 
toration was significantly more common than in 
nonsmokers or pipe or cigar smokers (p value 
less than 0.01); women who had smoked twenty 
or more pack-years had significantly higher in- 
cidence of cough with expectoration than non- 
smokers (p value less than 0.05). In both men 
and women the incidence of chest colds was not 
significantly different in nonsmokers and regu- 
lar cigarette smokers. Only 2 of 49 lifelong non- 
smokers complained of chronic cough. Ventila- 
tory function data in nonsmokers and smokers 
are contrasted in table 6. Male nonsmokers had 
significantly higher values than the smokers (p 
value less than 0.001 for maximal midexpiratory 
flow). On the other hand, no significant differ- 
ences in ventilatory function data were found in 
the women nonsmokers and smokers 


Persons Who Sometimes Wheez: 


Thirty men and 20 women said they sometimes 
wheezed; this was usually described as occurring 
during the course of a cold. Six of the 50 who 
wheezed had been told at some time that they 
had asthma. A family history of bronchitis or 
asthma was significantly more common in thos 
who wheezed than in those who gave no such 
history (p than 0.01). Ventilatory 
function was somewhat diminished in those with 


value less 


histories of wheezing, but not significantly so 
Persons Subject to Chest Colds 


Thirty-three men and 29 women said they had 
had chest colds each of the past two winters 
only 15 of the 62 had actually consulted physi- 


cians in the past year because of chest trouble 


The impression was given that many were apt to 
chest than 


actual bronchitis 


designate as a cold something less 


Results of Follow-up Que stionnaire 


Twenty-seven persons suspected of having 
chronic pulmonary disorders were re-questioned 
four months after the initial study, using the 
Fletcher and 


The extent of agreement between their answers 


questionnaire of associates (8) 
to the two sets of questions is shown in table 7 
The changes in the second interview were in the 
direction of an increased incidence of respiratory 
symptoms. The 9 disabling (necessitating stay- 
ing at home from work) chest illnesses during 
the past three years among the 27 re-interviewed 
accounted for one hundred days of disability 
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TABLE 6 
VENTILATORY FUNCTION IN SMOKERS 
AND NONSMOKERS 


Mean Mean MMI 


Category 
. ge L./sec.) 


Men 


Nonsmokers 56 8 
Men 


20-plus pack 
year smokers 

Nonsmokers 

20-plus pack 
year smokers 


Women 
Women 


TABLE 7 
AGREEMENT BETWEEN FIRst 
SECOND INTERVIEWS 


AND 


First Second 
Daily cough 16 of 27 | 20 of 27 
Cigarette cough 13 13 

Produce phlegm in absence 13 18 
of colds 
Usually bring up phlegm 
from chest 
Chest cold each of past two 
winters 
Disabling chest illness past 
three years 
Family history of asthma 
or bronchitis 
Decreased 
ance 
Wheeze at times 


exercise toler- 


Discussion 


There is no particular reason to believe that 
this group of 172 adults is wholly unrepresenta- 
tive of persons more than forty in the field of 
banking and finance, allowing for the fact that 
about one-fifth of potential subjects did not par- 
ticipate in the study. No information is available 
regarding those who refused or were unable to 
take part 

Thirty men and women (17 per cent of the 
total) complained of rather chronic cough, usu- 
ally with expectoration. A large percentage of 
these persons probably have chronic bronchitis 
The results of this study would seem to indicate 
an incidence of bronchitis of about the same 
magnitude as that found by Pemberton (9) in 
369 men aged forty-five to sixty-four employed 
in engineering and factory work in the eastern 
United States; nor are the figures in the present 
study too dissimilar to those of Higgins (15), 
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Num 

13 
54 
36 a 51 3.16 + 0.94 
22 49 2.98 + 1.38 
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who found a 15 per cent incidence of cough and 
expectoration in Welch agricultural workers 
older than forty-five 

The association of smoking, respiratory symp 
toms, and ventilatory impairment has been re 
corded frequently (6, 7, 12, 15-19). The present 
study re-confirms this in men and points out the 
low incidence of symptoms and of ventilatory 
impairment in lifelong nonsmokers in this par 
ticular group of subjects. On the other hand, the 
data in the present study indicated no significant 
loss of ventilatory function as measured by the 
maximal midexpiratory flow in women who had 
smoked for many years, 
were 


despite the fact that 


respiratory symptoms more common in 


them than in nonsmokers 
Two interesting groups of persons with re 


spiratory symptoms were noted in this survey: 


those with symptoms only and those with symp 
ind ventilatory 
Whether the factors accounting for ventilatory 
impairment in the latter group are simply quan 


toms obvious impairment 


titative, i.e., more prolonged cough, bronchial 
inflammation, et cetera, is not apparent from the 


present study 


SUMMARY 


\ survey to detect chronic bronchitis and 

isthma-like conditions is reported upon 
One-hundred and seventy-two adult men and 

women more than 40 years old, employed in a 


bank, 


symptoms. Spirograms were obtained, and the 


were questioned regarding respiratory 
maximal midexpiratory flow was computed for 
each subject 

Forty-two persons (roughly 24 per cent of th 
total) had respiratory symptoms suggesting the 
Venti 


latory function in 27 of these persons was not 


likelihood of chronic pulmonary disease 
impaired. In 15 persons, there was evidence of 
impaired ventilatory 

Men 
had 


piratory 


function 


with chronic cough and expectoration 


i significantly lower mean maximal midex 


flow than men without cough and ex 


pectoration Prolonged cigarette smoking was 


wssociated with chronic cough and ex 


Ventilatory 


closely 


pectoration function in male non 


smokers was significantly better than in smokers 


no significant difference in ventilatory function 


was found between women nonsmokers and 


smokers. 


GEORGE 


SuMARIO 


Sintomas Respiratorios y Funcién Ventiladora en 
172 Adultos Empleados en un Banco 


El estudio descrito se proponia descubrir bron 
quitis y estados parecidos al asma de naturaleza 
cronica 

Se interrogé con respecto a sintomas respirato 
rios a 172 sujetos adultos (de mds de 40 afios de 
edad) de ambos sexos, empleados en un banco. Se 
obtuvieron espirogramas y se computé para cada 
sujeto la corriente mesoespiratoria m&xima 

Cuarenta y dos personas (mds o menos 24 por 
ciento del total) tenian sintomas respiratorios que 
indicaban la probable existencia de neumopatia 
crénica. En 27 de estas personas no estaba afectada 
la funcién ventiladora. En 15, habia signos de 
menoscabo de dicha funcién 

Los varones que tenian tos y expectoracién cré 
nicas mostraron una corriente mesoespiratoria 
mdxima significativamente menor que los que no 
tenian tos y expectoracién. El uso prolongado de 
cigarrillos se vinculaba intimamente con la tos y 
expectoraci6n crénicas. La funcién ventiladora era 
decididamente mejor en los varones que no fuma 
ban que en los fumadores; no pudo descubrirse 
mayor diferencia en la funcién ventiladora entre 
las mujeres que fumaban y las que no fumaban. 


RESUME 


Symptémes respiratoires et fonction de ventilation 


chez 172 adultes, empioyés dans une banque 


L’auteur rapporte un examen pour dépister les 
conditions de bronchite chronique et de simili 
asthme 

Cent adultes, hommes et 


soixante - douze 


femmes, au-dessus de 40 ans, employés dans une 
banque, furent interrogés A la recherche de symp 
témes respiratoires. On obtint des spirogrammes, 
et le débit maximum A la moitié de l’expiration fut 
caleulé pour chaque sujet 

Quarante-deux personnes (A peu prés 24% du 
total) avaient des symptémes respiratoires faisant 
penser A la possibilité de maladie chronique pulmo 
naire. La fonction respiratoire de 27 de ces per 
sonnes n'était pas altérée. Chez 15 personnes, il y 
avait évidence d'une altération de la fonction 
respiratoire 

Des hommes avec une toux chronique et une 
expectoration avaient une moyenne de maxima, A 
mi-expiration, nettement inférieure aux hommes 
sans toux et sans expectoration. L’état, de longue 
durée, de fumeurs de cigarettes fut en rapport 
étroit avec la toux chronique et l’expectoration 


La fonction respiratoire chez les hommes non 
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fumeurs fut nettement meilleure que chez les 


fumeurs; on ne trouva pas de différence appré 
ciable de la fonction pulmonaire entre les femmes 


qui fument et celles qui ne fument pas 
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A TECHNIQUE FOR THE STUDY OF VENTILATORY CAPACITY, 
COMPLIANCE, AND RESIDUAL VOLUME OF EXCISED LUNGS 
AND FOR FIXATION, DRYING, AND SERIAL SECTIONING 
IN THE INFLATED STATE’ * 


PHILIP C 


(Received for pul heation 


INTRODUCTION 


During the past three years the writers hav 
been conducting a study of excised normal and 
emphysematous lungs for the purpose ol identi 
fying the morphogenesis of diffuse obstructive 
emphysema. The procedures for fume fixation 
drying, sectioning, and examining of lungs wer 
presented at the American Trudeau (now Tho 
racic) Society meeting in 1959, simultaneousl) 
with those of Blumenthal and Boren (1). It be 
came clear early in the project that distinct 
changes in structure could be identified in lungs 
obtained from subjects with no previous signif 
Since it would he 
that 


would have had even the simplest pulmonary 


cant pulmonary complaints 


only by the rarest chance such persons 


function studies done before death, it seemed 
important to develop methods for determining 
the functional capacity ol lungs obtained after 


death 


of obstructive emphysema, it is quite rare for 


Indeed, because of the prolonged cours* 


persons with this disease to die in th hospita 


and have autopsies performed after having had 


pulmonary function studies carried out during 


life. Furthermore, even when such studies are 


available, there is usually a considerable time 
lapse between the 
date of death 


It was shown by 


physiologic studies and the 


Mellroy 
therefore 


und Christie (2-4) 


that consistent, and useful, observa 


tions concerning pulmonary mechanies ean be 


made with excised lungs. Since many aspects of 


the methods developed for the present studies 


the steps in 


ire different from theirs ill of | 


volved will he cle ~( ribed he re The re thods tor 


fixation of lung tissue by formalin fumes, fol 


lowed by drving in the inflated state for struc 


tural studies, are also different from those pub 
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lished previously (1, 5) and will be presented. 


The various techniques will be presented in 
construction of respirator 


sections as follow 


box; preparation of excised lungs for study 


techniques for functional investigation; fixation 
ind drying of lungs; serial sectioning of dried 
inflated 


bronchioles and alveolar ducts 


lungs: examination and dissection of 


MATERIALS AND METHODS 


1. Construction of Re spirator Box 


The respirator box, a very simple piece of ap- 
can be made from essentially any mate- 
rial as long as it has at least one transparent side 
The box used for the 


aratus 


for observation of the lung 
present study is essentially similar to the one used 
by Mellroy and Christie (2-4). It is made en- 
tirely of half-inch thick Plexiglas and 
16 by 16 by 12 inches (figure 1). This size has been 
inflation of even the largest 

observed to date without 
inv contact of tissue with the surfaces of the box 
The door should be large and quickly removable 
repeated handling of a lung may be nec- 
locks have functioned well. The 
box does not need to be absolutely airtight because 


measures 


sufficient to permit 


emphysematous lung 


bee 
essary; window 
is not necessary for it to maintain a vacuum in 
the absence of suction. The application of stop- 
cock grease to the facing surfaces of the 
made the box sufficiently leak proof. There should 
be a number of openings into the box for attach- 
ment of apparatus. In the box used in this labora- 
torv there are four openings one inch in diameter, 
three-eighths of an inch. The larger ones 
ure used for attachment of the bronchus and for 
ipparatus for injection of Latex or other materials 
into bronchi or vessels 
the attachment of the 


ind ¢ le ctronic 


door has 


ind five, 


Smaller ones are used for 
vacuum source, manometer, 
ipparatus. Unused openings are 
closed with rubber stoppers 


2 Preparation of Luna 


All lungs have been obtained from the regular 
wutopsy service of the general hospital of the Ohio 
University College of Medicine. In general, 
one lung from any given case has been used for 
this investigation while the other lung has been 
studied by routine methods 


State 


For practical reasons, 
ilwavs been possible to conduct the 


has not 
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studies on the day lungs were obtained. Accord- 
ingly, all lungs have been quick-frozen and thawed 
before study and some have been kept frozen for 
a week or so prior to study. A few 
aspects of function, namely expiratory 
residual volume, have been carried out before 
after freezing and have shown no changs 
The first step in preparation is the insertion into 
the hilar bronchus of a connector which should be 
to introduce un- 
Rigid plastic test 
end cut off, 
ventilatory 


tests of some 
and 
and 


flow 


in order not 
flow 
tubes of various diameters, with the 
are ideal for this purpose. For the 
studies the lung must be entirely airtight. It is 
rarely a lung, particularly an 
emphysematous one, without per- 
forating the pleura. However, if care is exercised, 
the perforations can be kept small enough to be 
tissue 


as large as possible 


necessary resistance to alr 


possible to remove 
from the chest 


closed without excessive distortion of the 
For closure of a perforation, the site 
with a forceps and a loop of size 0 black braided 
silk suture is tied around the opening Needles are 
not used because the needle new 
sites of leakage. Leakage can be detected by means 
of a spirometer, and obscure leaks can be 
fied by immersing the lung in water with air pres- 
sure applied to the bronchus. The production of 
air bubbles will lead to the identification of even 
the smallest leak. In applying air pressure to the 
lung for this purpose, care should be taken that it 
does not exceed 15 to 20 cm 

the risk of producing artefacts 


is grasped 


hole s establish 


identi- 


of water, because of 


3 Techniques for Functional Investigation 


During re- 
are frequently 


A. Preliminary inflation of lungs: 
moval of lungs from the chest, they 
quite forcibly collapsed In addition, several hours 
may pass between the and the 
time of study. For surfaces 
within the lung will be apposed, and the responses 
to inflation under circumstances 
are far different from those obtained with a lung 
which has been recently inflated and has collapse d 
spontaneously This phe nomenon has been studied 
in detail by McIlroy (2). Therefore, func- 
tional studies are conducted, the lung is first fully 
inflated. During this inflation the amount of pres- 
sure differential applied is limited to a maximum 
of 15 to 20 em. of water. If the lung will not fully 
expand with this amount of force, it is sometimes 
necessary to manipulate the few secondary lobules 
which have resisted inflation 

B. Static inflation and deflation: The static in- 
flation and deflation test is the first test performed 
on all lungs. In this procedure the lung is 
pended in the with the bronchus 
connected to a spirometer through large tubing, 


time of removal 


these reasons, many 


pressures these 


be lore 


sus- 


respirator box 


such as is used in any pulmonary function labora- 
tory. A water manometer is connected to the 
respirator chamber. Removal of air from the box 
by connecting it to a source of vacuum will cause 
the lung to expand. A deep water container with 
a segment of glass tubing which can be 
into the water to various depths is placed in the 


inserted 
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suction line tubing (figure 1). This provides accu- 
rate regulation of the amount of suction applied 
to the box. 

The static inflation is carried out by first allow- 
ing the lung to collapse freely from its inflated 
state by removing the pressure regulating tube 
completely from the water. Then the tube is in- 
serted to a depth of 2 cm. and the lung is allowed 
ample time to respond to this pressure change; 
any volume change is recorded by the spiromete 
After the volume stops changing, the tube is in- 
serted to 4 cm. und again the volume change is re- 
corded. Continued increments of 2 cm. of pressure 
are applied until it is noted that the lung no 
longer increases appreciably in volume (figure 2) 
This represents the normal mazimal size for a 
given lung, and the pressure at which the 
this volume should not be exceeded in 
subsequent tests. The “static deflation” is done 
similarly by decreasing the pressure in 2-cm. steps 
and recording volume changes with the spirometer 
During these tests the strain gauge" 
recording equipment* to be used for recording dy- 
namic changes are calibrated with the 
manometer 


lung 
reaches 


and electronic 
pressure 


To perform 
the dynamic inspiratory compliance test, the lung 
is first allowed to collapse freely by opening one of 
the outlets of the respirator box. The 
regulating tube is inserted to the depth previously 
determined by the 
sent the maximal pressure which should be 
to this lung The outlet is then closed, 
and the pressure changes in the box are 
electronically while the inflation curve 
by the spirometer. The rate of inflation 
mined by the rate of flow of the suction applied 
The rate usually here has been 250 ce. per 
second: both higher and lower 
be applied. The apparatus records both the pres- 
sure and volume changes against time. The pres- 
then can be plotted against the volume to 
produce a curve reflecting the changing compliance 
of the lung during inflation 
D. Expiratory flow rate: 
determined by 


C. Dynamic inspiratory compliance 


pressure- 


static inflation test to repre- 
applied 
respirator 
recorded 
is recorded 


is deter- 


use d 


rates could also 


sure 


The expiratory flow 
releasing the “negative 
within the box suddenly and recording 
the volume change in the lung against time by 
spirometet 


rate Is 
pressure” 
means of a Various rates of collapse 
can be produced by varying the size of the open- 
ing through which air is allowed to enter the box 
Com phance made, but the 
spirometer cannot be used for this purpose because 
it does not respend sufficiently rapidly. Electronic 
ipparatus with flowmeter’ and strain gauge are re- 
quired for expiratory compliance curves 

E. Residual determination of re- 
sidual the lung is permitted to collaps 


curves can also be 


volume: For 


volume, 


*Statham Pressure Transducer, Statham Labora- 
tories, Los Angeles, California 

*Sanborn Polyviso with Strain Gauge Amplifier, 
Sanborn Company, Cambridge, Massachusetts 

*Vol-O-Flo Respiratory Flowmeter, National 
Instrument Laboratories, Washington, D. C 
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freely from the fully inflated state for ten min- 
utes. The box is then opened and a stopper is 
placed in the connector in the that 
handling will not cause further escape of air. The 


box and Immerse d 


bronchus 


lung is then removed from the 
in water and the displaced water is 
The weight of the lung in grams is 
from this volume, and the difference is considered 
to represent the amount of air remaining in the 
tung. This is defined as the residual volume for 
purposes of this study. It obviously has no spe- 
cific relationship to the residual volume obtained 
but still this volume has consistently 
than for 


measured 
subtracted 


during life 
been higher for emphysematous lungs 
normal ones. Residual volume 
ured by standard methods such as helium dilution 
has bee n 


can also be meas- 
2. 6). In a number of such tests there 
fairly good 
tained by 

by helium dilution 


between the volume ob- 


that 


correlation 


water displacement and obtained 


4 Fixation and Drying 


An airtight lung will not fix if a steady pressure 
of formaldehyde fumes is simply exerted upon it 
Accordingly, a method is used to cause the lung 
to aspirate or “breathe” the formaldehyde fumes 
For this purpose, the tube from the bronchus is 
connected to a 500-ml. Erlenmeyer flask containing 
150 ml. of formaldehyde which is warmed on a 
hot plate to about 60° C. The lung is made to 
“breathe” by means of a ported cylinder and piston 
illustrated in figure 3. During fixation the maximal 
upplied is still limited to that found to be 
correct for the lung. A one-way valve is placed ir 
the tubing from the formaldehyde bottle to the 
lung so that with each inflation new formaldehyde 
fumes are lung tissue will 
fix in Although fixed 
the lung tissue is still quite elastic and will collapse 
und become distorted if 
prevent this, the lung must be dried in the inflated 


pressure 


uspirated into it. The 


twelve to eighteen hours 


sectioned. In order to 
state 
The lung is dried by 


continuous application 


previously determined maximum 
to eight 


uir diffuses through the 


pressure at the 


for some five days. During this period 


und moisture fron 
this air. Beginning at 
daily and, when 


decrease, the lung Ss con- 


pleura 
the tissuc into 
five days, the 
the we ight 
sidered to be 


evap rates 
lung is 


ceases [to 


we ighe d 


and can be perma- 


completely dry 
nently removed from the box 


al Sectioning of Dr ed Inflated Lun . 


examined 
This car 


band saw 


The lung is most satisfactorily 
the preparation of numerous thin slices 
best be accomplished by means of a 
equipped with a double-bevel, straight-edged knife 
blade The guide mechanism used here 
figure 4. For normal lungs, 
pared in the range of 1 mm. in thickness, but iz 
the presence of emphysema thicker sections must 
be cut thin will not hold togeth« 


sufficiently for study 


is shown it 


sections can be pre 


ause 


ones 
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6. Examination and Dissection of Bronchioles 


and Alveolar Ducts 
The most informative areas for evaluation of 
pulmonary structure are those in which bronchioles 
und related alveolar ducts have been cut in 
longitudinal section. By cutting a number of serial 
sections one can always be certain that there will 
be several such areas available for study in each 
lung prepared. Frequently it will be found that a 
bronchiole is parallel to the cut surface but just 
below it or a bronchiole may dip in and out of 
the surface. In such is possible to 
dissect off the overlying and reveal the 
Highly satisfactory dissecting scissors 
made from rubber tubing and two straight- 


instances it 
tissue 

structures 
can be 


edged disposable surgical scalpel blades (figure 


RESULTS 


Detailed results of the studies carried out by 
the above methods will be presented in subse- 
quent publications. A typical static inflation- 
deflation curve for 
figure 2. Note that there is little change in vol- 
ume as the pressures change from 0 to 2 and 4 
At 6, 8, and 10 em. there are sub- 
12 and 14 em 
The lung has 


a normal lung is shown in 


em. of water 
stantial volume changes, but at 
the changes become insignificant 
obviously reached its maximal normal size 
Emphysematous lungs characteristically reach 
their maximal size at pressures of 8 to 12 cm 

The arrangement of a bronchiole with related 
ilveolar ducts and alveoli in a “normal lung” is 


This lung is considered 


illustrated in figure 7 
normal because it was obtained from a young 
person (without pulmonary complaints) killed 
in an auto accident and because its response to 
static inflation and deflation, its compliance, ex- 
within 


rate, and residual volume fell 


the range of those found with other “normal 


piratory 
lungs.” In addition, the appearance of the pul- 
monary tissue seen in multiple serial sections 
was uniform throughout. An area observed in a 
lung from an older person is shown in figure § 
In this instance the postmortem function studies 
ilso fell within the range of normal. Two al- 


veolar ducts are seen branching from a bron- 


chiole: one of these is of normal size and dis- 
tribution while the other opens directly into a 


small bulla 


DIscuUSSION 


It is hoped that the present description of 
methods for functional studies of excised lungs 
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will enable others to pursue similar projects. It 
is already clear that even the most elaborate 
structural studies may be impossible to interpret 
if one does not have some objective knowledge 
of the funetional capacity of the lungs ex- 
amined. While the functional studies described 
here are quite simple, it will be shown in sub- 
sequent publications that excised emphysema- 
tous lungs have greater total volume, greater 
compliance, greater residual volume, and slower 
expiratory flow than normal lungs. 

Previous writers, especially McIlroy (2) and 
Meliroy and Christie (3, 4) have shown that, in 
order to obtain consistent and comparable data 
for the volume or compliance of excised lungs, it 
is necessary to conduct the measurements after 
the lung has previously been inflated under 
standard conditions. This principle has been fol- 
lowed in each of the tests described here. Those 
writers used an arbitrary maximal pressure re- 
duction of 10 cm. of water for inflation and 
measured the volume of air remaining in the 
lung after it was subsequently returned to a 
more nearly atmospheric pressure. The data ob- 
tained cannot be correlated with any volumes 
measurable during life. In the present study, 


the proper maximal pressure to be exerted was 
determined for each lung (Technique 3, B) and 


the amount of air present in the lung at full 
inflation can be ascertained by measuring the 
volume of air expelled as the lung collapses and 
udding to this the residual volume (Technique 3, 
E). The resultant data for total lung volume 
are more informative than Mcllroy’s figures be- 
cause they can be compared with values for 
total determined during life, or pre- 
dicted according to standard formulas 

The importance of determining the normal 
maximal size of each lung and the pressure nec- 
essary to achieve this volume should again be 
stressed. These characteristics are revealed by 
the static illustrated in 


volume 


inflation figure 


2. The pressure determined by this means should 


curve 


not be exceeded in subsequent tests because of 
the risk of producing artefacts in the lung sec- 
tions. Such artefacts usually occur first in the 
perivascular and peribronchial areas in which 
loose areolar tissue is stretched and torn. When 
this has occurred, these structures, as seen in 
the sections of the dried lung, will appear widely 
separated from adjacent pulmonary tissue 
Other artefacts include the accumulation of air 


in secondarv lobular septa and beneath the 
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pleura. When such changes are present, it be- 
comes impossible to rely upon observations in 
the structure of alveolar ducts and alveoli. It 
may be re-emphasized that the pressure required 
for maximal inflation of an emphysematous lung 
is usually several centimeters of water less than 
that required for normal lungs. 

A question frequently asked during discussions 
of this project was whether the lung should be 
inflated by exerting positive pressure through 
the bronchus or by being placed in a box and 
applying “negative pressure.” In either case the 
lung actually inflates only because of a trans- 
pleural pressure differential, and the intrapul- 
The 
only reason for using a respirator box is that 


monary mechanical situation is identical 
this permits attachment of the bronchus to a 
spirometer for the purpose of volume measure- 
ments. Such measurements would be difficult to 
achieve if the lung were being inflated by intra- 


bronchial pressure. 


SUMMARY 


Methods 


termination in excised lungs of the total volume, 


have been described for the de- 


compliance, residual volume, and 


flow rate, as well as for the fixation and drying 


expiratory 


of lung tissue in the inflated state and for serial 
sectioning of the dried lung 
that 


It is emphasized 
functional studies should be conducted on 
lungs which are to be the subject of elaborate 


structural investigations 
SUMARIO 


Técnica para el Estudio de la Capacidad Ventila 
dora, del Acomodamiento y del Volumen de los Pul 
mones Excindidos, y para la Fijacién, la 
Desecacién y la Obtencién de Cor 
tes Seriados en Estado 
de Inflac won 


Los métodos descritos sirven para la determina- 
cién en los pulmones excindidos del volumen total, 
del acomodamiento, volumen residual y velocidad 
de la corriente espiratoria, asf como para la fija- 
cién y desecacién de los tejidos pulmonares en 
estado de inflacién y para la obtencién de cortes 
seriados del pulmén desecado. Recdlcase que deben 
llevarse a cabo estudios funcionales en pulmones 
que van a ser objeto de minuciosas investigaciones 
histolégicas 
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Fic. 1 (Upper left). Respirator box and associated apparatus used for functional studies 
At the far right is tubing extending from the large opening in the box to a spirometer. In- 
serted in this tubing are a flow meter and strain gauge used for recording flow rate. Similar 
large tubing extends from the box opening to the connector in the bronchus. Note that the 
connector is of the largest size which can be inserted into the lumen of the hilar bronchus 
The remaining large openings into the box are closed by stoppers. Tubing extends from the 
smaller openings to various pieces of apparatus, including a manometer at the top and a 
strain gauge for recording pressures in the box at the bottom of the picture. The two remain- 
ing tubes extend to the apparatus used for causing the lung to “breathe” (see figure 3). Rub- 
ber tubing extends from this apparatus to the pressure-regulating bottle and from there to a 
suction trap which is the smaller flask at the right of the large one and finally from the trap 
to the primary source of suction. The pressure-regulating tube is open to the air at the top 
of the regulating bottle. This tube is adjustable but in the illustration extends 10 em. below 
the surface of the water in the bottle, and the manometer indicates the existence of 10 cm 
of “negative pressure” within the box. The lung is inflated 

Fic. 2 (Upper right). Static Inflation curve. This photograph shows the spirometer tracing 
obtained during a static inflation of a normal lung. The tracing extends from right to left 
The zero at the right (arrow) indicates the presence of atmospheric pressure within and out- 
side the respirator box. At the points indicated by 2, 4, 6, et cetera, the pressure in the box has 
been diminished by 2, 4, and 6 cm. of water. The response of the lung to the application of 
these pressures is revealed by the step-wise increase in volume. Note that the major in- 
creases in volume occurred when the pressure was changed from 6 to 8, 8 to 10, and 10 to 12 
em. From 12 to 14, 16, and 18 em. the volume changed but little. The higher pressures were 
applied only to clearly demonstrate that the lung had reached its essential maximal volume 
at 12 cm 

Fic. 3 ( Lower left). The ported cylinder and piston apparatus with motor for causing lungs 
to “breathe” during fixation. The electric motor is equipped with a reducing gear so that the 
shaft rotation is 6 per minute. Note the opening drilled through the piston. When the piston 
is down, its end occludes the lower port extending from the cylinder and interrupts the suc- 
tion source. At the same time the opening in the piston lines up with the upper port and al- 
lows air to enter the box. The lung collapses because of its elasticity. As the piston rises, the 
upper port is closed and the lower one is opened and suction causes re-expansion of the lung 

Fie. 4 (Lower right). Band saw arranged for serial sectioning of dried inflated lung. Note 
the strip of wood clamped to the saw table at the far right. The guide piece or fence slides 
against this clamped piece which is positioned so that the space between the fence and knife 
blade will provide the thickness of section desired. The lung is held against the fence and both 
ure slid past the blade 
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Fic. 5 (Upper left). Dissecting scissors for bronchioles and alveolar ducts. The scissors are 
made from two straight-edged disposable scalpel blades. The blades are inserted through a 
short segment of three-eighths inch rubber tubing and another piece of tubing is inserted 
between the blades at the heel. A fragment of applicator stick is placed through the latter 
piece of tubing to exert slight tension on the blades Pinching the blades 
in a scissors action of the points. Under the dissecting microscope at the 
10X, dissections are quite easily accomplished 

Fic. 6 (Upper right). Arrangement for photography with dissecting microscope. Trans- 
mitted light and vertical surface lighting are unsatisfactory for photographing the thin, al- 
most transparent membranes of pulmonary tissue. A low tangential light, here 
provides the degree of contrast needed for photography. It is usually necessary to provide 
a lens shade for the objective lens of the microscope because of undesirable lens reflection 

Fic. 7 (Lower left). Normal relationship of bronchioles and alveolar ducts. A bronchiole 
enters the field from the lower center. An alveolar duct branches from this toward the right, 


at the heel results 
magnification of 


as shown 


and the bronchiole then becomes a respiratory bronchiole with alveolar spaces opening di- 


rectly from its lumen. Further branchings are also alveolar ducts. (15) (reduced Y2) 

Fic. 8 (Lower right). Bronchiole, alveolar ducts, and emphysematous bleb. The bronchiole 
in this field has been cut in cross section at left center. It branches into a respiratory bron- 
chiole which promptly branches into two alveolar ducts, the upper one of which is of normal 
size and distribution while the 


(15x) 


lower one opens directly into a distinct emphysematous bulla 


reduced Ye) 
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INTRODUCTION 


Well-documented instances of familial emphy- 
sema of the lungs have not been recorded in the 
American medical literature. By contrast, Hurst 
(1), in a casual survey of the world’s literature 
from the beginning of the nineteenth century to 
the present, has encountered the recurrent no- 
tion that a familial predisposition to this dis- 
turbance does exist. He refers to a British text 
by West (2), written in 1902, in which, ac- 
cording to Lebert (3), thirteen of 108 patients 
showed a familial pattern. In the same volume, 
Schnitzler (4) is quoted as having observed 
brothers, “who became emphysematous 
a Ger- 
man treatise on medical genetics, published in 
1940, collected 31 examples of familial emphy- 
sema proved by autopsy. He writes: “It is as- 
tonishing that in texts of human genetics up to 


three 
without obvious cause.” Roessle (5), in 


now, the question of heredity in pulmonary em- 
physema has been neglected.” The surprisingly 
large number of cases he was able to collect con- 
vinced him that the lung was one of the organs 
most strongly affected by hereditary factors 
Hurst (1), in his article published in 1959, re- 
ports briefly on two families in which three and 
five brothers, respectively, were affected by pul- 
monary emphysema. In the same year, Des- 
pierres and associates (6) reported encountering 
bullous emphysema in two and perhaps three 
siblings. 

The purpose of this communication is to re- 
port in some detail on two more families in which 
several members were affected by emphysema of 
the lungs and to draw renewed attention to the 
possible role played by constitutional factors in 
the pathogenesis of pulmonary emphysema 


Case Reports 


Family A 


Case 1. L. 8., a Negro male, born November 10 


1917, was hospitalized in September, 1950, at the 


*From the Medical Division, Montefiore Hos- 
pital, New York, New York 


age of thirty-three because of a septic condition 
characterized by fever, sweating, shaking chills, and 
weight loss. His sputum was negative for acid-fast 
bacilli. The blood test for syphilis was positive. A 
roentgenogram of his chest revealed extensive 
bullous emphysema involving both upper lobes of 
his lungs. Pulmonary function studies showed 
slight impairment of his lung volumes. In Septem- 
ber, 1951, he presented himself to the chest clinic 
of the Washington Heights Health Center, De- 
partment of Health, City of New York, with the 
complaints of fever of nine days’ duration, weight 
loss of 20 pounds during the preceding year, and 
slight dyspnea on exertion. A chest film disclosed 
marked bullous emphysema of both upper lobes 
(figure 1) 

The patient’s condition deteriorated progres- 
sively during the next four years, as indicated by 
increasing shortness of breath, impairment of his 
pulmonary functions by objective measurement, 
and evidence of enlargement of the bullae on the 
roentgenogram. Roentgenograms of the chest in 
1955 showed giant bullae occupying the upper two 
thirds of the left lung and compressing the remain- 
ing lung parenchyma on that side. Less advanced 
bullous emphysema was seen in the upper third of 
the right lung (figure 2). In September, 1955, giant 
bullae were excised from the left lung. The patient 
has felt markedly improved since the operation and 
postoperative roentgenograms have confirmed re- 
expansion of lung tissue previously compressed 


Case 2. LS., a Negro female, born January 15, 
1920, and a sister of the patient of Case 1, was seen 
at the Washington Heights Health Center for the 
first time on October 24, 1952, because of a slightly 
productive cough of three weeks’ duration. A 
roentgenogram of her chest revealed the presence of 
marked bullous emphysema in the upper half of 
her left lung and the uppermost fifth of her right 
lung (figure 3). A follow-up examination on 
November 5, 1959, disclosed considerable weight 
loss but no respiratory complaints. A roentgeno- 
gram of the chest at this time showed marked 
progression of the emphysematous process which 
was seen to involve the greater portion of the lung 
fields on both sides (figure 4) 


Survey of family A: A chest roentgenogram 
of the patients’ father was reported to be nor- 
mal. Despite strenuous efforts, it was impossible 
to convince the patients’ mother to submit to 
a roentgenogram of her chest. The chest films 
of the remaining siblings, a brother C.S. and a 


sister F_L., were found to be normal 
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Case 1 
Fic. 1 (Left). Chest film obtained in 1951 showing severe bilateral bullous emphysema 
Fic. 2 (Right). Chest film obtained four years later (1955), demonstrating marked pro- 


gression of the bullous process, especially on the left 


Fic. 3 (Left). Chest film of sister ‘ase 1, obtained in 1952, showing bilateral 
bullous emphysema 
Fic. 4 (Right). Chest film obtained in 1959, seven vears later, showing marked progression 


m both sides 


tually complicated by cough, the production of 

irulent sputum, and right heart failure. At the 
f forty-one pulmonary emphysema was diag- 
thereafter, in 1948, the patient 
University of Chicago Clinics 


Case 3. PC i white bank cler th ige O 
onset of shortness of breath at the nosed. Two vears 


five. The dyspnea was progressiv« vas admitted to the 


| 
| 
? 
a 
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Fic. 5. Chest film of Case 3, obtained in 1948, demonstrating marked emphysema, more 
advanced on the right, and prominence of the pulmonary arterial segment 


Physical revealed the signs of pul- 
monary emphysema and excessive activity of the 
accessory muscles of respiration. There was no evi- 
dence of bronchial obstruction. Moist rales were 
heard at both lung bases, and the liver was enlarged 
Roentgenograms of the chest (figure 5) showed 
severe pulmonary emphysema bilaterally, more on 
the right. The vital capacity measurements were 
1.1, 1.3, and 14 liters, respectively, representing 
27 to 32 per cent of normal. After discharge froin 
the hospital the illness continued its relentles 
course of progressive pulmonary failure. Death 
occurred on January 26, 1949. The autopsy showed 
extensive lungs, 
nounced on the right 


examination 


emphysema in both more pro- 


4 RC., a younger brother of the 
of Case 3, developed a chronic cough in 1940. In 
1947 and in 1948 he experienced attacks of dyspnea, 
the first one while painting his home with a sprayer 
and the second one during the use of a soldering 
iron. From the latter episode onward, he has ex- 
perienced dyspnea on exertion. In 1949 he 
plained, in addition, of the daily expectoration of 
one-half cup of white to yellowish sputum. His 
vital capacity at that time was 4.1 liters and the 
roentgenogram of his chest (figure 6) showed in- 
creased translucency of both lungs and flattening 
of the diaphragmatic leaves. On October 7, 1950, 
the vital capacity was 3.05 liters. At was 
of bronchial obstruction 


Case patient 


com- 


no time 
there clinical evidence 
G.D., a sister of the 


Case 6 patients ol Cases : 


and 4, was first observed to have pulmonary em- 
physema about ten years ago at the age of forty- 
five. At present her condition is in a far advanced 
state. Pulmonary functions tests performed in 
April, 1960, were as follows: Vital capacity, 2.1 
liters; first-second vital capacity, 30 per cent of 
the total vital capacity; midexpiratory flow rate, 
0.22 seconds; alveolar nitrogen after seven minutes 
of oxygen breathing, 95 per cent; resting arterial 
oxygen saturation, 96 per cent; arterial oxygen 
saturation after exercise of 25 steps, breathing room 
air, 92 per cent. These data are in keeping with 
severe air trapping in the lungs 


Survey of family B: Dr. Benjamin Burrows 
discovered other members of this family with 
disturbances. other 


bronchopulmonary One 


brother was diagnosed as having pulmonary em- 


physema. The maternal grandmother and her 


sister had chronic bronchitis. There are two fe- 
male cousins and one male cousin on the ma- 
ternal side with pulmonary emphysema. Of nine 
children, born to the three brothers and one 


sister, one boy has recurrent bronchitis 


COMMENT 


Emphysema and bullous emphysema refer to 
distention of the distal air spaces of the lung, 
varying in extent and accompanied by differing 
degrees of tissue destruction, especially loss of 
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film of obtained 


lower portions of both lungs 


Fic 6. Chest Case 4 in 
marked the 


itrent of C ase 


in 


be 


This lesion may 
In 


with recently expressed opinion, it is generally 


the elastx 


localized, multiple, and diffuse 


tissue component 
accordance 
considered as the pathologic end result of many 
different causative factors and multiple patho 
Mitchell (7) the 
following etiologic categories: chronic recurrent 


genetic pathways mentions 


bronchiolar infection, severe coughing, inflam- 
matory swelling of the bronchiolar mucosa with 
impairment ol ciliary action, premature 
other of 


tissue or the tracheobronchial 


iging 


or some derangement pulmonary or 
bronchial elastic 
primary disorders of the pulmonary or 
defects of the 


possibility of an hereditary tend- 


cartilage, 
bronchial circulation, structural 
thorax, and the 
In the 
enumerates traction, diffuse or focal obstruction 
ol 
ticity as pathogenetic mechanisms. It bears em 


eney same symposium, Liebow (8) 


ur passages, und destruction and loss of elas- 


phasis that the generalization expressed espe- 


cially by Amberson, Spain, Kaufman and Me- 


Lean (9-11) that focal bronchiolitie obstructive 
changes are the cause of diffuse obstructive or 
multicentric bullous emphysema is not accepted 
iffections 


by all students of this group of 
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1949, showing diffuse 
The of 


emphysema especially 


patient Case 4 is the brother of the 


There are several lines of evidence pointing to 


the importance of weakness of the tissues distal 


to the terminal bronchiole, possibly on a consti- 


tutional basis, as contributing to the pathogenesis 
of emphysema. As mentioned in the introduc- 
tion, a familial incidence of pulmonary emphy- 
on several occasions 
Fishman (12), 

characterized 
tissue, 


been observed 
(S) 


sema has 


According to Liebow and 


Marfan’s 
i constitutional defect 


syndrome, a condition 


by in connective 


is at times featured by nonobstructive pulmo- 
nary emphysema. In addition, the Ehlers-Danlos 
syndrome and cutis laxa, other heritable disor- 
ders of the connective tissue, have been found 
to be associated with pulmonary emphysema, 
(13). Bullous em- 
physema is reported to be prevalent among 
North African Negroes (14). Finally, autopsied 
cases of emphysema of the lungs failed to re- 
of the 


sometimes of severe degree 


veal abnormalities bronchiolar mucosa 
(15) 

It is also conceivable that constitutional fac- 
tors act via obstructive mechanisms in the ter- 
minal bronchioles. Thus, mucous plugging in the 


bronchioles is thought to be at work in the pro- 
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duction of the emphysematous lung found in 
mucoviscidosis. Moreover, functional obstruction 


has been postulated to occur due to an increased 
tendency for collapse of weakened bronchiolar 


walls during expiration (16). In addition, the 
possibility exists that functional obstruction is 
produced by pressure of tense bullae on neigh- 
boring bronchiolar walls, especially if these walls 
are frail (9). 

In the recent German literature pulmonary 
and bronchial arterial insufficiency of varied ori- 
gin has been implicated as a cause for or ac- 
companiment of the phenomena of atrophy of 
the lung characterized by emphysema (15, 17, 
18). It is of interest that, in unilateral emphy- 
sema, pulmonary arterial atrophy is frequently 
observed on the involved side. The possibility 
exists that genetic control is exerted through this 
modality. 

Several have stated their 
sions that an inherent weakness of the lungs. in 
certain persons makes them especially prone t 
the development of emphysema in response to 
noxious stimuli (16, 19). Thus, a given degree 


observers im pres- 


of bronchiolar obstruction or increase in intra- 
ilveolar pressure of other origins may lead to 
emphysema in some persons and not in others 
The fact that in 4 of the patients described in 
this communication pulmonary emphysema was 
discovered in the fourth decade is compatible 
with the assumption that their lung tissues were 
Diffuse 
physema is usually discovered at a later age 
Both diffuse obstructive and bullous emphy- 


especially susceptible obstructive em- 


sema are more frequently found in the male. A 
report by Price and Teplick (20) on eight cases 
Fifty-six 
cases of bullous emphysema have been observed 
the Washington Heights 
ratio of male to female 


of vanishing lung includes no females 


in the chest clinic of 
Health Center, with a 
of 50 to 6. That one of two siblings in family A 
and three of seven members with known em- 
physema in family B were female permits the 
inference that the genetic factor at work has out- 
weighed the factor of sex. The potential presence 
of a common environmental noxious stimulus 
must be considered. Such a factor, however, was 
not uncovered. 

The type of progressive bullous emphysema 
seen in Cases 1 and 2 has been called “vanishing 
lung” (21). Price and Teplick 
the opinion that this is a disease sui generis and 


20) expressed 


that it should be differentiated from other vari- 
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eties of bullous emphysema. It is noteworthy 
that the course of multicentric bullous emphy- 
sema may be quite variable. A minority of cases 
go on to disintegration of the lungs with pro- 
gressive respiratory failure. Others remain sta- 
tionary and asymptomatic for prolonged periods 
of time. In contrast to patients with diffuse in- 
volvement with so-called obstructive pulmonary 
emphysema, who seek aid because of a variety 
of respiratory symptoms, the patient with fairly 
widespread bullous disease in his lungs is often 
discovered on routine roentgenographic surveys. 
This is probably due to the fact that the bullae 
are superimposed on sufficiently healthy lung 
normal 
The following classification is presented to 


tissue to support respiratory ftunction 


place the various forms of pulmonary emphy- 
sema into clinical perspective: 


1. Obstructive (diffuse ) 
A) Lobar: Usually 
childhood, often 
bronchial or vascular supply of the affected 
lobe Treatment lobectomy No recur- 
rence 
Unilateral: One whole lung is involved; 
the other lung is normal in structure and 
function. This often dis- 
covered on a routine chest film in a young 
adult. Anomalous pulmonary circulation 
is present and is well demonstrated by 
pulmonary angiography. No treatment 
Bilateral: The most 
tered form of pulmonary 
Etiology is variable and sometimes un- 
determined. It 
in later stages may be accompanied by the 
appearance of bullae. Pulmonary insuffi- 
ciency, pulmonary failure, and cor pul- 
monale are common sequelae. Treatment 


infancy and 


found in 
t inomalous 


traceable oO 


condition is 


commonly encounh- 


emphysema 


is usually progressive and 


is Symptomatic 
lous 
Isolated or This is lreque ntly 
the end result of pulmonary infection. In 
infancy and young childhood, such lesions 
are seen after staphylococcal pneumonias 
(pneumatocele). They may disappear 
spontaneously. Rareiy, surgical extirpa- 
tion is required. There is no recurrence 
In the adult, bullae 
found as the tuberculous 
treated with antimicrobial drugs, 
notably isoniazid 
Multicentric: This type of bullous disease 
stationary, complicated by infec- 
pneumothorax, or may go on to 
progressive bullous emphysema (vanish- 
ing lung) with compression of healthy lung 
Treatment is Surgi- 
cal removal of large bullae may relieve re- 


uniloc ular 


isolated may be 
sequelae to & 


process 


may be 
tion or 


tissue symptomatic 


2. Bul 
A) 
B) 


WIMP FHEIMER 


insufficiency. Recurrence is 


pos- 


spiratory 
sible 


SUMMARY 


Two families are reported in which various 
members were affected by pulmonary emphy 
sema. Observations of this sort permit the in- 


a part in the 


ference that genetic factors play 
pathogenesis of this condition. Family surveys 


of patients with pulmonary emphysema, espe- 
cially when the usual causal factors are not evi- 
dent or when the condition appears at an early 
age, may uncover further instances of this kind 


SUMARIO 


Enfisema Familiar 


Preséntanse los casos de dos familias, varios 
miembros de las cuales estaban afectados por enfi 
sema pulmonar Las observaciones de este género 
permiten la inferencia de que factores genéticos 
desempefian un papel en la patogenia de esta do 
lencia. Estudios de las familias de los enfermos de 
enfisema pulmonar, en particular cuando no son 
evidentes los habituales factores etiolégicos o 
cuando la afeecién aparece a una edad temprana 


tal vez descubran nuevos casos de esta especie 


RESUME 


Emph yséme familial 


Les auteurs rapportent deux familles chez les 
quelles différents membres furent affectés par de 
Des de 


cette sorte permettent de penser que des facteurs 


l'emphyséme pulmonaire observations 
génétiques jouent un réle dans la pathogénie de 
cette condition. Une étude familiale des malades 
ayant de l‘emphyséme pulmonaire, spécialement 
quand les facteurs habituels de cause ne sont pas 
evidents, ou lorsque cette condition survient A un 
age précoce, peut découvrir d'autres exemples de 
cette sorte 
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THE OCCURRENCE OF AZOTEMIA IN PNEUMOCOCCAL 
PNEUMONIA!’ 
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ANI 


» JAMES A. BELLI 
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INTRODUCTION 


antimicrobial ther ipy, 


The ol il- 
though greatly simplifying the management oj 
has 
(1 
2). Recently, the writers have been impressed 
the 


to occur in patients with uncomplicated pneumo- 


advent 


patients with pneumococcal pneumonia, 


not decreased the Irequency ot the disease 


by frequency with which azotemia seemed 


coccal pneumonia. Since this finding has been 


responsible for prolonging hospitalization in 


many patients, it seemed important to review 
this association 
In the 


izotemia 


texts dealing with lobar pneumonia 


mentioned only by Bullowa (3-8) 


ol the 


currence of azotemia in the course of uncom pli 


is 
However, the « 


is a leature disease 


ited pneumococe il (lobar) pneumonia rece ived 
1930 


considerable ittention to 


(table 1) 
concluded that renal function was increased ¢ 
the ol (20, 24 25 


conclusions were 


pnor 


In several of the early studies, it was 


spite occurrence azotemla 


Such based upon estimations 


of urea clearance which has definite limitations 
The se Te ports 


the 


under the circumstances of study 


have subsequently served to obscure fre 


quency ind Importance of azotemia in pneumo 


coccal pneumonia. Azotemia has been observed 


with a variety of 


the 


occasionally in association 


icute, infectious processes; however, fre 
quency of occurrence in patients with pneumo 
coccal pneumonia seemed greater than in thos 


12, 13, 15, 16) 
prese nt study 1s being reported hoth to 


with other serious infections (9, 
The 
re-emphasize the frequent occurrence of signifi 


cant azotemia during the course of otherwis« 


uncomplicated treated pneumococcal pneumonia 


ind to characterize the clinical features of such 


patients 


MATERIALS AND MeETHODs 


The hospital records of all patients with the di- 
agnosis of pneumococcal pneumonia who had been 


Medicine, 
Medical 
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seen and treated on the medical wards of Parkland 
Memorial Hospital during the winter of 1957-1958 
were reviewed. The patients were divided into two 
groups: one consisted of a group of 44 patients 
clinical features typical of 
pneumonia and in whom the bacteriologic diag- 
nosis was established by isolation of Diplococcus 
pneumoniae from either blood and/or sputum cul- 
the other consisted of 24 patients with his- 
tories typical of pneumococcal pneumonia, lobar 
consolidation, and leukocytosis, but in whom de- 
bacteriologic diagnoses were not made 
The following information was sought from each 
age, sex, duration of symptoms, history of 
renal disease, history of alcoholism, physical state 
ind nourishment, extent of pulmonary 
ment (by roentgenogram), pertinent physical find- 
ings, blood chemical values (blood urea nitrogen, 
bilirubin, creatinine, and chloride), peripheral leu- 
kocyte counts, mode of treatment, and course of 
the illness 

{ll biochemical determinations were done in the 


with pneumococcal 


ture ; 


hinitive 
record 


involve- 


routine clinical hospital biochemistry laboratory 
An auto-analyzer, employing the diacetyl monox- 
ime reaction, was used for determination of blood 
irea nitrogen, and the Jaffe alkaline picrate reac- 
tion for the determination of serum creatinine 
Conclusions of this study were based upon the 
in the group of 44 patients in 
a definitive bacteriologic diagnosis was es- 
The other group, in diagnoses 
on clinical grounds, is presented 
corroborate the observations in the first group 
The 


observations 


observations made 
whom 
iblished 

sole ly 


which 
were to 
significance of differences between various 
tested the method of chi- 
2 contingency tables and apply- 

for discontinuity in small 


was by 


using 2 


ing Yates 


aquare 
correction 


series 


RESULTS 
The 


ssociation 


frequency with which azotemia occurs in 


with pneumococcal is 
table 2 
centration in excess of 25 mg. per 100 ml. was 
this 
increased 


pneumonia 


recorded in A blood urea nitrogen con- 


irbitrarily chosen as a dividing point, as 


concentration is unequivocally 
Twenty-one of the patients had concentrations 
in excess of this value (48 per cent). Azotemia 
was observed frequently in both patients with 
bacteremia in association with their pneumonia 
(77 per cent) and patients with sterile blood 
cultures (42 per cent). While azotemia appeared 
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TABLE 1 


ASSOCIATION OF 


Reference 
Number 


Number 


1914 
1915 


Tileston 
Foster 


ftackemann, 1916 
Schwartz, 1916 
Bookman, 1917 
1917 
Frothingham 
Cohn, 1922 
Killian, 1922 


Wilcox, 1923 


Lewis, 
1918 


Haden, 1925 
MelIntosh, 1926 
Peters, 1926 


Sunderman, 1926 


Haden, 1927 
Goldring, 1931 
Farr, 1937 
Peters, 1946 


292 


Total 


AZOTEMIA* 


AND LOBAR PNEUMONIA 


Azotemia 


Comments 
Per 
Cent 


‘Increase in nonprotein nitrogen ex 


ceptional’’ 


3 cases > 20 mg. per 100 ml 


Various types of pneumonia 
Children, 2.0 
100 ml 
Creatinine 


creatinine mg per 


2.0 mg. per 100 ml 

1 case of hemolytic st reptococcosis and 
tuberculosis 

1 case of hemolvtie st reptococcosis and 


pneumococcal pneumonia 


Nonprotein nitrogen > 40 mg. per 100 
mil 


19 


* Azotemia empirically chosen as concentrations of blood urea nitrogen in excess of 25 mg. per 100 
per 100 ml 


ml. or nonprotein nitrogen in excess of 50 mg 


more frequent in patients with bacteremia, in 


this small series such a difference is not sig- 
nificant (P < 0.20). 

The relationship between various other clini- 
cal features and the occurrence of azotemia is 
listed in table 3. Azotemia occurred with equal 
frequency in both young and elderly patients 


and in both sexes. Likewise, there was no corre- 
lation between the occurrence of azotemia and 
the duration of illness prior to hospital ad- 
mission. A history of renal disease or antecedent 
elevation of the blood urea nitrogen was ob- 
tained in only All of these patients 
had an increase in the degree of azotemia, and 
3 patients died. Serious infection as 


3 patients. 


2 of the 
manifested by features other than bacteremia, 
specifically extensive pulmonary involvement or 
also did not correlate closely with the 


However, only one pa- 


jaundice, 


occurrence of azotemia 

tient had hypotension or leukopenia 
Hypochloremia is a common feature in pneu- 

mococcal pneumonia (19, 21-23). Concentrations 


of serum chlorides of less than 100 mEq/L. were 


TABLE 2 
CONCENTRATIONS 
PNEUMONIA 


Urea NITROGEN 
WITH PNEUMOCOCCAL 
Number of Cases 


BLoop 
PATIENTS 


Blood Urea Nitrogen 
Nember mg. per 100 ml 
of 

Patients 

<15 18-25 | | 41-61 

0 100 


Blood 


Culture 


> 100 
Per Cent of 


Positive 

Negative 

Not done 
Total 


observed in 71 per cent of the patients in whom 
determinations were performed (table 3). While 
the over-all frequency of hypochloremia in pa- 
tients without azotemia.(73 per cent) was com- 
parable to that in patients with azotemia (70 
per cent), marked hypochloremia (<90 mEq/L.) 
occurred only in patients with associated azo- 
Determinations of the concentrations of 
performed 


serum sodium were not routinely 
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Numbe f 
Au 
10 
1] 9 7 78 
12 36 33 92 
13 } l 25 
r 0 0 
15 10 3 30 
16 55 1s 87 
17 Occurred 
18 7 2 
19 6 
20 13 7 
21 5 W) 
22 19 8 | 
23 7 i 57 
24 13 2 15 
25 27 15 
143 
— 
SZEE 
3 77 
19 2 9 l 42 
12 6 25 
44 18 


706 SANFORD 


hence, associated occurrence of hyponatremia 
could not be ascertained in these studies 

Serum creatinine concentrations were deter- 
mined in 4 of the 21 patients with azotemia 
(table 4) 
elevated concentration of creatinine in the serum 


The single patient with a markedly 


failed to survive 
Follow-up determination of the blood urea 


TABLE 3 


Various CuinicaL Features 
or AZOTEMIA 


RELATIONSHIP OF 
TO THE OCCURRENCE 


Blood Urea 

Nitrogen 
Concentration 
Clinical Feature 


25 Mg 


Duration of sv mptoms 


History of renal disease 
Yes 
No 


Extent of pulmonary in 
volvement 
1 lobe 
2 lobes 
>2 lobes 


Bronchopneumonia 


Serum bilirubin 
Normal 
Klevated >2.0 


Leukoey tosis}>15 Ooo 
Yes 
No 


Serum chloride 

> 100 mEq/L 
99 mEq I 

<90 mEq/L 


AND BELLI 
TABLE 4 
RELATIONSHIP BETWEEN BLoop UREA NITROGEN 
AND SERUM CREATININE CONCENTRATIONS 


History 
of Renal 
Disease 


Patient 


Number 


per 100 mil 


Outcome 


al Blood Urea 


Initial Creatinine 


Survived 
Survived 
Survived 
Died 


163992 
106349 70 
W19877 | 29 
W14013 47 


55 
* Probable renal calculus three years earlier 


obtained in 17 of the 21 patients 
with elevated concentrations (figure 1). The azo- 


nitrogen was 
temia disappeared (blood urea nitrogen, 15 mg 
per 100 ml. or less) within fourtcen days after 
therapy in 6 patients (29 per cent). Of the re- 
maining 11 patients, 8 demonstrated progressive 
in their blood urea nitrogen values 
which returned to normal or near normal con- 


centrations during the period of observation 


ce creases 


(sixteen to twenty-six days following admission) 
Three subjects, 2 of whom had histories of pre- 
existing renal disease, died while being treated 
pneumonia. These patients showed rapid 
increases in their azotemia and associated hyper- 


for 


kalemia (serum potassium 7.7 mEq. per liter, 
7.4 mEq. per liter, and 7.1 mEq. per liter). The 
other patients did not show hyperkalemia 

In the group of 24 patients with clinical di- 


ugnoses of pneumococcal pneumonia, the con- 


centration of blood urea nitrogen exceeded 25 
mg. per 100 ml. in 9 patients (37 per cent). The 
observations made in these patients correspond 
with those in the group with bacteriologically 
proved pneumococcal pneumonia 

To determine whether azotemia was charac- 
teristic of pneumococcal infections in general, 
the records of 12 adult patients with pneumo- 
coccal meningitis without pneumonia were re- 
viewed. None of these patients had blood urea 
nitrogen concentrations exceeding 25 mg. per 100 


ml 
Discussion 


The present study substantiates earlier ob- 
servations that azotemia is a common occurrence 
in the course of uncomplicated pneumococcal 


pneumonia. Likewise, the frequency is approxi- 


Me 
a” 
Age years 
<2 3 
X40 13 5 8 
1-00 10 7 3 
> 18 9 9 
Male 26 14 12 
Female 1S 7 ll 
days 
<2 7 2 5 
2445 19 8 
7-14 5 
9 3 6 
| — 
32 12 
26 ll 15 
5 
l l 
8 5 | 3 
5 
10 14 
10 j 
19 1! 


AZOTEMIA 


IN PNEUMOCOCCAL PNEUMONIA 


(MG.%) 
8 


8 8 


BLOOD UREA NITROGEN 


21 


DURATION OF PNEUMONIA 
(DAYS AFTER ONSET OF SYMPTOMS) 


Fic. 1 


mately the same as that compiled from reports 
published prior to 1930, i.e., 48 per cent in the 
present series as compared with a composite of 
49 per cent in earlier reports (see table 1) 
There was no definite correlation between azo- 
temia and other manifestations of overwhelming 
infection, such as bacteremia, hypotension, mul- 
tiple lobe involvement, leukopenia, or jaundice 
Cohn (16) reported no correlation between the 
extent of pulmonary involvement, temperature 
or duration of symptoms, and the occurrence 
of azotemia. 

Earlier workers failed to agree on the prog- 
nostic significance of azotemia. Some regarded 
it as a grave prognostic feature (12, 17), whereas 


others presented evidence indicating that azo- 


temia was not associated with an altered course 
(9, 16). The present writers’ observations sup- 
port the that 
prognostic finding unless pneumococcal pneu- 


view azotemia is not a grave 
monia occurs in patients with coexistent renal 
disease. Although there are too few patients in 


this series to ascertain accurately the gravity 


Course of azotemia in patients with pneumococcal pneumonia 


of pneumococcal pneumonia in patients with 
underlying renal disease, it is of note that 2 of 
the 3 patients with previous renal disease died 
In the report of Sunderman, Austin, and Camac 
(22), only one patient had underlying renal 
disease as measured by an increase in serum 
creatinine, and this patient, a 46-year-old male, 
died. The 2 patients with stable chronic renal 
insufficiency, and a third with probable ante- 
cedent renal insufficiency, who developed pneu- 
mococeal pheumonia and died, had acute hyper- 
kalemia with concentrations of serum potassium 
of 7.7, 74, and 7.1 mEq. per liter terminally. 
An electrocardiogram was obtained in one pa- 
(No. 165451) her which 
showed peaking of T waves in precordial leads 
V-3 V-4 


pneumococcal pneumonia may be a very serious 


tient late in course 


and These observations suggest that 
illness in the face of stable chronic renal insuf- 
ficiency. The catabolic response which occurs with 
acute infections results in excessive loss of nitro- 
gen and potassium as well as of other cellular con- 
stituents. In the face of underlying serious renal 


1 \ 


708 SANFORD 
insufcrency, potassium concentrations may 
reach lethal levels. This endogenous hyper- 
kalemia occasionally may be accentuated by the 
enthusiastic administration of exogenous po- 
tassium, as the potassium salt of penicillin 


Potassium penicillin G, which is the most com- 
monly used dosage form, contains 1.68 mEq. of 
potassium per million units. 

The azotemia which occurs in patients with 
pneumococcal pneumonia is primarily the re- 
an increased nitrogen load delivered to 
Normal 


sult of 
the kidney, 
concentrations ol 


pre-renal azotemia 


serum chromogen creatinine 
were observed in the presence of azotemia in 3 
of 4 patients in this series. A similar dichotomy 
was recorded in 10 of 11 patients in earlier re- 
ports (18, 19, 22). This finding supports the 
hypothesis that glomerular filtration rates are 
not severely decreased 

The increased protein breakdown probably 
represents a catabolic response described as the 
toxic destruction of protein.” According to 
Peters (27), such protein destruction is not en- 
countered in debilitated patients with chronic 
such as tuberculosis, but occurs in 
previously healthy 


Many of the patients in this series were elderly, 


infections 


well nourished patients 


poorly nourished subjects; however, they may 
not have been debilitated to an extent necessary 
to mitigate the catabolic response to infection 
The 
companies acute infections has not been defini- 
established. An 


meningitis 


mechanism of protein wastage which ac- 


tively acute infection such as 


meningococcal usually is associated 


with a marked negative nitrogen balance; more- 


over, nitrogen balance often was not restored 


by large increases in nitrogen intake (28). Such 


metabolie alterations resemble the effects of ex- 


cessive amounts of adrenal cortical hormones, 


ind adrenocortical stimulation has been shown 


to follow a stress such as infection. Engel (29) 


has summarized observations which suggest that 


the intervention of the adrenal cortex may rep- 


resent a “permissive” rather than direct effect 


Adrenalectomized animals maintained on a con- 


stant dose of hormone can respond to stress in 
1 normal manner with respert to most morpho 
logic and metabolic phenomena, and the nega- 


tive nitrogen balance which follows stress 


curs significantly sooner than that induced by 


corticotropin or idrenocortical hormone 


In addition to a major pre-renal component, 


moderate deere ses In renal blood flow ind 
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glomerular filtration rate may occur which do 
not result in retention of creatinine, but con- 
tribute to the magnitude and duration of the 
izotemia. Anoxia, hypotension, or fever would 
ill contribute to decreases in renal blood flow. 

Anoxia, which is frequent early in the course 
of lobar pneumonia as the result of perfusion of 
nonventilated areas of lung, may also play a 
role either as a stimulus to the catabolic response 
or through a decrease in renal blood flow. As 
inoxia would be less common in pneumococcal 
than in pneumonia, 
this factor might for the greater fre- 


meningitis pneumococcal 
account 
quency of azotemia seen in patients with lobar 
pneumonia. 

Thus, it is postulated that the azotemia which 
occurs in approximately one-half of the patients 
with pneumococcal pneumonia represents pri- 
marily a form of pre-renal azotemia resulting 
from the catabolic response to infection which 
is accentuated by some degree of decrease in 
glomerular filtration rate. 


SUMMARY 


\zotemia is a frequent finding in patients 


with uncomplicated pneumococcal pneumonia 
which is often responsible for a prolongation of 
hospitalization. Concentrations of blood urea 


nitrogen greater than 25 mg. per 100 ml. were 
observed in 48 per cent of 44 patients with 
bacteriologically proved pneumococcal pneu- 
per cent of a group of 24 pa- 
clinical pneumococcal 


This phenomenon represents primarily a form 


monia and in 37 
tients with pneumonia 
of pre-renal azotemia and is not a grave prog- 
nostic finding, unless the pneumococcal pneu- 
monia occurs in patients with antecedent renal 
In patients wtih antecedent renal 
lethal hyperkalemia 
consequence of the catabolic response evoked by 


insufficiency 


insufficiency, may be a 


the infection. Determination of the serum cre- 
itinine concentration is helpful in the differen- 
tiation of primary pre-renal azotemia with 
pneumococcal pneumonia (in which the concen- 
tration is normal) from underlying renal insuf- 
with associated pneumococcal 


herency pneu- 


monia (in which the concentration is elevated) 


SUMARIO 


La Ocurrencia de Azoemia en la Neumonia 


\ eumocdécr a 


La azoemia es un hallazgo frecuente en los en 


fermos de neumonia neumocécica sin complica 


AZOTEMIA IN PNEUMOCOCCAL PNEUMONIA 


ciones, y es a menudo la causa de una prolongacién 
de la 


ciones de nitrégeno de urea sanguinea superiores 


hospitalizacién. Observaéronse concentra 
a 25 mgs. por 100 mls. en 48 por ciento de 44 en 
fermos que tenian neumonia neumocécica compro 
bada bacteriolégicamente y en 37 por ciento de un 
grupo de 24 enfermos que tenian neumonia neumo 
cécica clinica. Representa este fenémeno primor 
dialmente una forma de azoemia prerrenal y no 
constituye un signo prondstico grave, a menos que 
la neumonia neumocécica recaiga en sujetos con 
insuficiencia renal antecedente. En los enfermos 
con esta insuficiencia, una hiperpotasemia letal 
puede ser la consecuencia de la respuesta catabé 
lica provocada por la infeccién. La determinacién 
de la concentracién sérica de creatinina resulta 
util en la diferenciacién de la azoemia prerrenal 
primaria con neumonia neumocécica (en la que la 
concentracién es normal) de la insuficiencia renal 
subyacente con neumonia neumocécica asociada 


en la que se eleva la concentracién 
RESUME 


L’apparition d’azotémie dans la pneumonte 


a pre oque 8 


L’azotémie est trouvée fréquemment chez les 
malades avec une pneumonie A pneumoccoques 
la raison 


sans complications, ce qui est souvent 


d’une hospitalisation prolongée. Les auteurs ob 


servérent des concentrations d’azote uréique san 


guin supérieures 4 25 mg pour 100 ml, chez 48% de 


44 malades ayant fait la preuve bactériologique 
d’une pneumonie A pneumoccoques, et chez 37% 
d’un groupe de 24 malades avec une pneumonie 
& pneumoccoques cliniquement. Ce phénoméne 
représente en premier lieu une forme d’azotémie 
pré-rénale et n’est pas une donnée de pronostic 
grave a moins que la pheumonie a pheumoccogues 
ne survienne chez des malades avec des antécé 
dents d’insuffisance rénale. Chez les malades ayant 
des antécédents d’insuffisance rénale, une hyper 
kaliémie mortelle peut étre une conséquence de la 
réponse catabolique entrainée par |’infection. La 
détermination de la concentration sérique de 
créatinine est utile pour différencier une azotémie 
pré-rénale primaire avec pneumonie A pneumocco 
ques dans laquelle la concentration est normale 
d’une insuffisance rénale sous-jacents associée a 
une pneumonie a pneumoccoques (dans laquelle la 
concentration est élevée 
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INTRODUCTION 


In the preventive measures against tuberculo- 
sis, as in other infectious diseases, the first objec- 
tive must be to prevent infection by diminishing 
exposure of individuals to M. tuberculosis and, 


when infection has been established, as shown 
by a positive tuberculin reaction, another 
method must be tried to prevent such infection 
from developing into tuberculous disease. 

From July, 1957, to June, 1958, a survey was 
made on randomly selected subjects to determine 
the prevalence of pulmonary tuberculosis in 
Taiwan. This survey showed the over-all preva- 


lence of pulmonary tuberculosis to be about 2 
per cent (200,000) as judged roentgenographi- 
cally, and 0.5 per cent (50,000) as determined 
bacteriologically (1). Recently, 13,000 to 15,600 
infectious cases were estimated to be present (2). 

It is obvious, therefore, that tuberculosis can- 
not be prevented solely by relying on the isola- 
tion of these cases. The attempt to control the 
disease by vaccination has proved to have only 
limited success. A series of laboratory studies 
have been reported on the prevention of experi- 
mental tuberculosis in laboratory animals by the 
use of isoniazid (3). Several of studies 
were reported by Ferebee, Palmer, and Hop- 
wood (4, 5). The results of these experiments 
indicated that the optimal prophylactic dose 
per 


these 


should lie somewhere between 1 and 5 mg 
kg. per day and that guinea pigs can be pro- 
tected against inoculation virulent 
M. tuberculosis by isoniazid prophylaxis 

The present series consisted of experiments 
The ex- 


massive of 


with small doses of isoniazid in mice 
periments were designed to determine the pre- 
ventive effect of isoniazid in experimental tuber- 


culosis in mice, and to see whether isoniazid 
*From the Department of Medical Biomorphics, 
National Defense Medical Center, Taipei, Taiwan 
* This paper was presented at the biennial meet- 
ing of the Chinese Medical Association, Taipei, 
May 8, 1960 
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by itself gives protection or whether it merely 
suppresses the infection and requires the further 
participation of an immune response to effect 
lasting protection. 


MATERIALS AND METHODS 


Strain: The stock laboratory strain of M. tuber- 
culosis H37Rv was obtained through the courtesy 
of Prof. L. C. Yen from the standard culture collec- 
tion maintained by the Shihlin Provincial Serum 
Institute, Taipei, Taiwan 

Mice: The susceptible strain of mice, C57, was 
also kindly suplied by the same Institute. 

Drug: Isonicotinic acid hydrazide (isoniazid), 
USP, XV, BPC, from Italy, was purchased locally 

Study plan: Six identical experiments were per- 
formed. Each experiment required 600 mice which 
were kept in thirty cages (20 mice of the same sex 
per cage) and divided into six groups. The entire 
study involved a total of 3,600 mice, 600 mice being 
used for each group. The treatment schedule is 
presented in table 1. 

Determination of water consumption: Because 
the isoniazid was given to the mice in their drink- 
ing water, a relatively dry diet was used so as to 
force the animals to obtain fluid from the water. 
Before the experiments started, it was necessary to 
determine the average water consumption of mice 
per kg. of body weight per day. For measurement 
purposes the water was provided so as to avoid 
spilling, thus ensuring that the amount of water 
lost would approximate the amount drunk. The 
drinking water of the animals was changed rou- 
tinely every day, but the amount consumed was 
measured for only one twenty-four-hour period 
each week for several weeks. The average maximal 
amount water for a normal mouse during a 
period of twelve weeks approximated 380 ml. per 
kg. of total body weight per day. The mice drank 
a somewhat smaller amount of water containing 
isoniazid. During the first four and one-half weeks 
after receiving isoniazid, mice in the experimental 
groups drank an average of 100 ml. per kg. of total 
body weight per day. To this amount, 3 mg. of 
isoniazid per kg. of body weight were added. 

Challenge: The mice of groups 1-3 were chal- 
lenged intraperitoneally with 15 mg. wet weight 
(LDws) of virulent M H37Rv after 
receiving isoniazid for four and one-half weeks 

After this time, all of the mice in groups 2 and 
5 continued to receive the usual amount of 
niazid for ten During this period a 
systemic observation was made of all groups, the 


of 


tuberculosis 


180- 


more weeks 


rAl, JEN, CHU, AND HAN 


rABLE 1 
Srupy PLAN AND NumBer or Mice IN THE EXPERIMENTAL GrovUPS 


Challenge at 4 Challen 10 
alllenge at 44 Isoniazid Continued 


Isoniazid Started Weeks eeks 


Duration of Observation 
44 Weeks 10 Weeks 14 Weeks 


mg./kg./day 37Rv None H37Rv (393 
mg./kg./day 37Rv (5 3 mg./ke H37Rv (423 
None (600 None None (313 

} mg./kg./day None (547 None H37Rv (464 
} me kg day None (555 3 mg kg H37Rv (478 
None (600 None (547 None H37Rv (467 


rABLE 2 of M. tube culosis The tubercle bacilli thus 180- 
Tue Morrauiry Rate or Mice lated were tested for susceptibility to isoniazid by 
BEFORE CHALLENGE routine methods (6, 7 


RESULTS 


Number | Total During the first four and one-half weeks of 
M Mice isoniazid administration before the first chal- 
lenge, the mortality rate of the mice in each 
group was almost equal. It was 8.125 per cent in 
the isoniazid group and 8.75 per cent in the 
group that received no drug (table 2) 

Ten weeks after the first challenge, the mice of 
the infected control group (group 3) died rap- 


idly of tuberculous infection and had a high 


7 
S.f 
7 


mortality rate (36.7 per cent) The mice ot ex- 
perimental group 1 and, especially, group 2 


; showed a lower mortality rate (16.25 per cent 
water consumption per cage was measured, and the . 
oni iverage) than the control group (table 3 

mice were weighed weekly. The dead animals were be 
noted daily, and autopsies were performed. The he mortality rates of the mice in each group 
causes of death, especially if other than tubercu- fourteen weeks after the second challenge are 


lous infection, were carefully analyzed by use of listed in table 4. While the previously and 
direct microsco ith acid-fast s T s . 
py witl ia tain Ten week newly infected control groups (groups and 6) 
after the first challenge, ie., fourteen and one-half hig! 2 
weeks r the beginning of the experiment, grou showed higher mortaity rates Of 00.9 to 03.0 per 
the infection control group, and the cent, the experimental groups showed rates of 


other f groups were all challenged by the same 17.3 to 252 per cent 


dosage and meth sed in the first challenge. T! Among the experimental groups, the mice of 
by isoniazid combined with partial immunity en- ™*) be due to the fact that these mice were 
suing from experimental tuberculous infection treated with isoniazid after the first challenge 


Histopatholog tudy: The mice were kept ind, therefore, partial immunity against tuber- 
under observation for fourteen weeks after the  cuyjous infection had been developing during the 
second challenge e survivors of each group were a 
then killed, autopsied, and some of the specimens °?™™ of treatment. The mice of group 1 that 
obtained at autopsy (including the lungs, spleens, id not have isoniazid treatment after the first 

ind kidneys of each group) were selected at challenge might have had weaker protection and 
n 10 per cent formalin, and prepare« 

At the end of the experiment 

obtained from the mice f 

that had re ved isoniazid 

re used for the re- solation loss of hod weight, became worse dav by day in 


thus developed progressive disease 
The general condition of the mice in the con- 


trol groups (groups 3 and 6), as evidenced by 
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TABLE 3 


Morta.ity or MIce 


Total Body 
Weight 


Number of 
Mice 


Challenge 


Challenged 
Challenged 
Challenged 
Not challenged 
Not challenged 
Not challenged 


TABLE 4 
Morrauity or Mice 14 AF’ 
SECOND CHALLENGE 


Number of 
Mice That 


Died Mortal 


ity trom 
Tuber 
culous 
Infec 


thon 


Total 
Body 
Weight 


Num 
ber of 
Mice 


Group Challenge 


From Other 
Causes 


Recha!l 

lenged 
Rechal 

lenged 

Not chal 
lenged 
Challenged 464 
Challenged 478 
Challenged 467 


11,640 
11,724 
10,183 


the course of the experiment as compared with 


the other experimental groups (groups 1, 2, 4, 


ind 5) (table 5 

Pathologic findings: A total of 61 
organs examined. Paraffin 
made from fixed tissue and stained with hema- 


sets of 


was sections were 


toxylin and eosin. Special stains such as the acid- 
The 
histologic changes in the organs of all groups 
fundamentally similar differed only 
The description deals first with the 


fast and the amyloid stains were also used 
were and 
in extent 
organs singly in order of general severity of the 
changes. The differences in the 
changes found in the six groups of mice are pre- 


pathologic 


sented in table 6 


Lungs: The microscopic findings in the lungs 


8). for the convenience of description, are divided 


us follows: (7) normal: no abnormalities were 


10 WEEKS 


AFTER First CHALLENGE 


Number of Mice that 


dire 
on Mortality 


from Tuber 
culous 
Infection 


Isoniazid 
From Tu 
berculous 
Infection 


Discontinued 
Continued 
None 
Discontinued 
Continued 
None 


observed; (2) minimal histologic change: there 
was only slight infiltration of mononuclear cells in 
the alveolar walls and peribronchial tissue; (3) 
single caseous necrosis: this represented a solitary 
lesion of caseation; (4) bronchopneumonia: this 
was lobular in pattern; the infiltrate was composed 
of large mononuclear cells and lymphocytes; neu- 
trophilic leukocytes were also found, especially in 
(5) confluent bronchopneumo- 


the necrotic areas; 


TABLE 5 


CoMPARISON OF AVERAGE Bopy WEIGHT 
in Grams) or MICE IN THE 
EXPERIMENTAL GROUPS 


At the 10 14 
Start of Weeks Weeks 
Group the Ex after after 
peri Chal Chal 
ment lenge lenge 


Remarks 


Received 3 mg. of isoni 
azid per kg. per day 
for 4'9 weeks before 
first challenge 

Received 3 mg 
niazid per kg. per 
day for 4'6 weeks be 
fore first challenge 
and 10 weeks after 
first challenge 

Control animals desig 

check the 
virulence of the first 
challenge 

Treated the 
group ! 

Received the 
dose of isoniazid for 
before 
challenge 

Control animals desig 
nated to check the 
virulence of superin 
fection 


21.4 24.8 


of iso 


nated to 


same as 


same 


weeks 


713 
ew per cent 
l 549 12.640 59 97 17.7 
2 554 13,460 19 S82 14.8 
3 548 13,275 34 201 36.7 
4 547 13.160 
5 555 13.680 77 
6 547 13.065 80 
em pe cn 
2 11,156; 22} 73 | 17.3 
3 6.748 15 194 68.3 
23 00 19.3 
5 29 18.8 
2 | 22.4 24.0 | 27.9 
3 | 22.2| 21.5} 20.1 
| 21.4 | 22.9) 24.3 
5 23.1 24.5 25 .6 
6 | 21.7 23.7. 22.8 
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TABLE 6 


HisTorPATHOLOGIC CHANGES IN THE 


Mouse Organ Pathologic Changes* 


Normal 
Minimal histologic change 
Single caseous necrosis 
Bronchopneumonia 
Confluented bronchopneumonia 
Advanced 
Moderate 


Caseous pneumonia 


Lungs 


Caseous necrosis 
Extensive 
Moderate 
Amyloidosis 
Advanced 
Moderate 
Reticuloendothelial activity 
Advanced 
Moderate 
Caseous necrosis 
Advanced 
Moderate 
Am yloidosis 
Advanced 
Moderate 
Reticuloendothelial activity 
Advanced 
Moderate 


* See text for full explanation of changes 


Mice 


IN Eacn EXPeRIMENTAL GrRovuP 
Experimenta! Group 


10 


3 
1 (20%) 111 


‘ 


1 (10% )'3 (60% 
8 (80%) 1 (20% 


1 (10% 


t Numbers in parentheses indicate number of mice examined 


enlarged and merged into 
lung paren- 


le were 


1 large proportion of the 


nia the 
each other 
chyma was affected; in the severe cases, there was 
almost no intervening normal tissue to be found 
6) caseous pneumonia: in this variety the inflam- 
exudate had 


caseous material; in the 


matory more or le ss converted into 


severely involved areas 
the alveolar walls were destroved 
Splee Thre 


weous necrosis: the 


types of lesions were seen 1) 


extent of necrosis was vari- 


lesions microscopic and others 
extensive and irregular 


this was diffused in type but variable in 


ible some were 


were in shape (2?) amy- 
loidosis 
deposits in the simusoidal 


degree; the amyloid 


septum were seen as masses or columns of hyaline 
material; in severe cases large areas of splenic pulp 
obliterated (3) 
this consisted of diffuse infiltration of large 
nuclear cells and giant cells in the pulp cords and 
giant cells were of the foreign-body 


giant-cell type probably related to the presence of 


were reticuloendothelial activity 


mono- 
sinuses; the 
amyloid 


Live The 


sembled those 


this closely re- 

The 
contiguous 
instances, the 


changes in organ 


in the spleen caseous necrosis 


was sometimes found to be with a 


caseous lymph node. In such liver, 


and spleen adhered to another 
Atrophy of hepatic cords was conspicuous when 
deposition of amyloid was great. This occurred 
mainly in the central zone of the lobule. In the 
severely affected cases, the infiltration was diffused 


Kidney. Not remarkable 


stomach, one 


At the end of the experiment, 18 strains of 
VU tube rculosis were re-isolated Their suscepti- 
bility to isoniazid was tested, and no isoniazid- 


resistant strains were found 
USSION 


In recent years, in the course of studies on the 
therapeutic effect of isoniazid, several workers 
(9-14) have made observations on the prophy- 
lactic effect of this drug. The general methods 
employed to determine whether isoniazid could 
be used to prevent experimental tuberculosis 
in guinea pigs have been described in previous 
reports (4, 5). According to the present data 
from studies in mice, a daily dose of 3 mg. of 


isoniazid per kg., if started and continued for 
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‘ 2(18 4(5 $(18 6(13 
11% 
1 (10% | 11% 
1(80%) 8(45% 25.6%)| 1(7.7% 
1 (10% 2(7.4%) |10(77%) 
1(4% 2(15.3% 
| 
Spleen 
4 5 
8 2 3 
20 
s 5 7 4 
2 7 2 ! 19 9 
Liver 
l 2 2 
22 
7 2 { 8 8 
2 19 5 


ISONIAZID PROPHYLAXIS 


four and one-half weeks before the challenge, 


appeared to lower the mortality from tubercu- 
lous infection. The mortality of the isoniazid 
groups ranged from 14.8 to 17.7 per cent, while 


that of the control group was 36.7 per cent 
Fourteen after a second challenge, the 
previously and newly infected control animals 


weeks 


showed higher mortality rates of 53.9 to 68.3 per 

cent, while the prophylactic groups had lower 

mortality rates of 17.3 to 25.2 per cent 
The had 


given isoniazid continously for ten weeks after 


animals of group 2, which been 
the first challenge, showed the lowest mortality. 

Isoniazid treatment does not regularly eradi- 
cate all of the tubercle bacilli of a large popu- 
(15, 16), 
mer experiment mentioned above. If the guinea 


lation as shown in the Ferebee-Pal- 
pigs get a fairly large dose of isoniazid during 
the first challenge, their protection against a re- 
challenge seems to be less than if they had a 
smaller but still effective dose. This would also 
appear to indicate that the protection afforded 
by isoniazid does not depend on the eradication 
of all bacteria after 
rather, on the rapid reduction of the size of the 
challenge population of tubercle bacilli or the 
inhibition of their migration. Thus, the danger 
from the 
foci is minimized. At the same time, the chemo- 


massive infection but, 


of dissemination of disease original 
prophylaxis allows enough organisms to remain 
alive in the lesions so as to build up a degree of 
acquired immunity. It is also possible that im- 
munity developed with such a large challenge 
dose at the time of the first challenge. Observa- 
tions on this point have been presented in various 
papers (17-20) by 

Postmortem examinations of gross and histo- 
pathologic findings in the mice killed after 
twenty-four weeks of observation in the present 


Dubos and his associates 


experiments corroborated the evidence of pro- 
phylaxis provided by the lower mortality rates 
in isoniazid-treated animals. The infected con- 
trol mice died rapidly, as had been expected, and 
77 to 80 per cent showed manifestations of con- 
table 6). The 


therefore, indicated that isonia- 


fluent bronchopneumonia (see 
above findings, 
zid was effective in preventing the spread of in- 
fection from the primary foci. These results in 
mice are in agreement with the clinical findings 
(21), 


covered that isoniazid administration to children 


of Ferebee and her associates who dis- 


with asymptomatic primary tuberculosis de- 


IN MOUSE TUBERCULOSIS 


creased the incidence of serious extrapulmonary 
tuberculous complications, such as miliary tu- 
berculosis and tuberculous meningitis. It is 
reasonable to suppose that isoniazid might not 
completely inhibit the migration of bacteria 
from the primary focus, but it should effec- 
tively suppress any multiplication of bacteria 
that were deposited at other sites. It is prob- 
able, therefore, that in this experiment bacteria 
in small numbers did reach the lungs and other 
organs of the treated animals, but failed to 


multiply there. 


SUMMARY 


Isoniazid in a dosage of 3 mg. per kg. per day 
for four and one-half weeks exerted a prophy- 
lactic effect in experimentally infected tuber- 
culous The infection 
demonstrable even after the drug had been dis- 


mice. resistance to was 
continued. During the period of observation, 
the mortality in the isoniazid groups was 14.8 
to 17.7 per cent, while that in the control group 
was Fourteen weeks after the 
second challenge, the previously and newly in- 
fected control animals showed higher mortality 
rates of 53.9 to 68.3 per cent. By contrast, in 
the prophylactic groups the mortality rates were 
17.3 to 25.2 per cent. 

The that 
doses of isoniazid for four and one-half weeks 
before challenge and ten weeks thereafter ac- 
quired some degree of immunity against rechal- 
lenge. Fourteen weeks after rechallenge, in more 
than half of the prophylactic group the lungs 
were normal. The histopathologic changes in all 
organs (lungs, liver, spleen, and kidney) were 


36.7 per cent. 


infected mice received the same 


considerably less in the mice that received iso- 
niazid than among the control animals. At the 
end of the experiment, no isoniazid-resistant 
strains of M. tuberculosis were isolated from any 
of the animals 


SUMARIO 


Profilaris con Isoniacida de la Infeccién 


Tuberculosa en los Ratones 


La isoniacida, a dosis de 3 mg. por kg. de peso al 
dia durante cuatro semanas y media, ejercié efecto 
profildctico en los ratones infectados experimen 
resistencia a la 


talmente tuberculosis. La 


infeccién era observable aun después de disconti 


con 


nuar la droga. Durante el periodo de observacién, 
la mortalidad en los grupos tratados con isoniacida 
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fué de 14.8 17.7 por ciento mientras que en el grupo 


testigo fué de 36.7 por ciento. A las catorce sema 
nas de la segunda provocacién, los testigos primi 
tiva y recientemente infectados revelaron tasas de 
53.9 


En contraposicién, en los grupos profildcticos las 


mortalidad mds altas, de a 68.3 por ciento 


tasas de mortalidad dueron de 17.3 a 25.2 por 


mento 

Los ratones infectados que recibieron las mis 
mas dosis de isoniacida durante cuatro semanas y 
media antes de la provocacion y diez semanas 
después adquirieron alguna inmunidad contra la 
re-provocacion. A las catorce semanas de ésta, en 
mas de la mitad del grupo profildctico los pulmones 
eran normales. Las alteraciones hist patolégicas 


en todos los organos pulmones higado bazo y 


rifén) eran considerablemente menores en los 


ratones que recibieron isoniacida que entre los 
Al final del experimento, no se 


aislaron cepas isoniacido-resistentes del M. tube 


animales testigos 


culosis de ninguno de los animales 
RESUME 


Prophylarie de l’infection tuberculeuse chez 


des souris grace a l'isoniazide 


\ une dose journaliére de 3 mg par kg, pendant 


quatre semaines et demi, l'isoniazide exerce un 


effet prophylactique chez des souris tuberculeuses 
infectées expérimentalement. On put démontrer la 


résistance A l'infection, méme aprés qu'on ait 


cessé le médicament. Pendant cette période 


d’observation, la mortalité chez les groupes A 


lisoniazide fut de 14,84 17,7%% tandis que, dans le 


groupe de contréle, elle fut de 36,7%. Quatorze 


semaines apres une seconde sommation les ani 


maux de contréle infectés auparavant, et ceux 


infectés récemment, montrérent des taux de mor 


talité plus élevés de 53,9 a 68,3%. A l'opposé, dans 


les groupes prophylactiques, il y eut des taux de 


mortalité de 17,3 A 25,2° 


Les souris infectées qui regurent les mémes 


doses d’isoniazide pendant quatre semaines et 


demi avant la sommation, et pendant dix semaines 
acquérirent quelque degré 


apres la sommation 


d’‘immunité contre une nouvelle sommation 


Quatorze semaines aprés une nouvelle sommation 
dans plus de la moitié du groupe prophylactique 
de souris, les poumons restéerent normaux Des 


changements histopathologiques dans tous les 


organes (poumons, toe, rate, et rein) furent nette 
ment moindres que ceux des animaux de contrdéle 
A la fin de l’expérience, on n’isola pas de souche 
de M. tuherculosis 


aucun des animaux 


résistant A l'isoniazide chez 
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STUDIES OF UNCLASSIFIED MYCOBACTERIA! 


I. In Vivo Response and Morphologic Studies of a Photochromogen 


DAVID GALE 


Received for I 


INTRODUCTION 


Of the unclassified mycobacteria isolated from 
patients’ specimens, the organisms most capable 
in man and in experimental 
the | the 
chicken, are the photochromogens (1 


of causing diseas« 
ind 


inimals, other than guinea pig 


In the 
re ported studies ol experimental photochromo- 


genic infection in the mouse (4-6), the inocula 


that were used were quite large.” Progressive in- 
the inoculated 


ol 


lections were obse rved in mice 


intravenously with large concentrations or- 


ganisms 
This report is concerned with the in 1 re- 


spons. of a photochromogen when approximately 


‘00 viable units were injected intrape ritoneally 


into mice, or when approximately 2,000 viable 
units were inoculated intraperitoneally or sub- 
I The effect of ex- 
the 


morphology of the organisms cul- 


cutaneously into guinea pigs 


posure to visible light on colomial and 


mucroscopK 
inimals was also 


tured from the organs of such 


obse rved 
Meruops 


MATERIALS AND 


The photochromogen repeatedly isolated 
from (WE) 
been diagnosed as having had pulmonary tubercu- 
1950. The patient had been given vari- 
regimens of antituberculous drugs since 1953, 
including streptomycin and PAS, in the usual dos- 
ges 
und streptomycin for nine months; 
ind eight 
ind nine 


was 


4 patient at this hospital who had 
losis since 
ous 
for sixteen months: pyrazinamide, isoniazid 
oxytetracycline 
and 


An 


with Lucite balls was performed in 


viomycin for months; tetracycline 


evcloserine for months extraperios 
teal plombage 
1954 


Sputum 


which were not removed thereafter 


from this patient were con- 
for acid-fast bacilli during hi 
1953-1955 and from March 

All cultures taken from March to 


consistently 


specimens 


sistently positive s 
hospitalizations, 
November, 1956 
On 1956, 
genic. Although 
ceasion ally 


ind 1955, 


tober, were photochromo- 
photoe hromogenicity had been oc- 
d obt uned 1954 


signin not 


cultures 


ol 


observe in in 


the ance this finding was 
From the Veterans Administration 


Albuque rue, Ne Ww Me x1co 


dry 


ital 


weight (4) 
to 10 million v 


i me 


units 


Inoculum 


lon viable 5): 5 ible 


(6) 


units 


ublication 
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April 27, 1960) 


recognized at that time. The patient’s specimens 
became negative for acid-fast bacilli after Novem- 
ber, 1956. All specimens subsequently taken were 
ilso negative until the patient’s death in 1959. The 
culture used throughout this study was obtained 
in October, 1956. After storage for three months 
t room temperature in cabinet, the culture 
showed cream-white colonies, yellow colonies, and 
colonies which were half cream-white and half yel- 
Exposure to light and incubation at 37°C. for 
twenty-four hours turned all colonies yellow. Sub- 
ultures of this organism have been maintained in 
nonchromogenic phase on American Trudeau 
Society medium or on Léwenstein-Jensen medium, 
wrapped in aluminum foil, by monthly transfer.* 
The human strain of Mycobacterium tuberculo- 
is, H37Rv, was received through the courtesy of 
Dr. Steenken from the stock culture collection of 
mycobacteria maintained Lake, New 
York. This culture has been subcultured monthly 
on either American Trudeau Society or Léwen- 
stein-Jensen slants since 1954. Every six months, 
the culture was inoculated into mice intraperito- 
neally and reisolated from the spleens, eighteen 
to twenty-one days after inoculation, to check on 


a 


low 


at Saranac 


its mouse pathogenicity 

The per cent hog gastric mucin 
was prepared as described by Gale and Elberg (7) 
Groups of 60 Swiss albino mice (Namru strain) 
injected intraperitoneally on one side of the 
ibdomen with 02 mi. of a 10% dilution of the 
photochromogen in its chromogenic phase and 
with 08 ml. of mucin or saline on the other side 
of the abdomen in the manner described in other 
publications from this laboratory. Three mice per 
were sacrificed daily, and the spleen, omen- 
liver, lungs, and kidneys were 
for individual culture and half for histopathology 
In addition, a group of 20 mice 
ntraperitoneally with 02 ml. of saline and 08 ml 
of mucin to serve as controls. Two mice per con- 
ol group daily for 
treatment 

Three groups of 8 guinea pigs each* were also 
inoculated. One group received 06 ml. of 10“ 
dilution of the photochromogen, subcutaneously, 
the left thigh: one 
raperitoneally with 0.6 ml. of a 10° photochromo- 
gen plus 1.4 ml. of mucin; and the third group was 
cted intraperitoneally with 06 ml. of 10" 


5 suspension 


were 


group 


tum, removed, half 


were inoculated 


were also sacrificed similar 


a 


nto group was inoculated in- 


nyje 


a 
A subculture in the atypical mycobacterial 
collection maintained by Dr. Ernest Runyon, Vet- 
Hospital, Lake City, 


is 


erans Admunistration Salt 


Utah 


tanging in weight from 750 to 1,100 gm 


mi 


UNCLASSIFIED 


MYCOBACTERIA 


TABLE 1 


NuMBER OF Positive CULTURES OBTAINED FROM THE ORGANS OF MICE 


INTRAPERITONEALLY 


INJECTED witH 680 ViaBLe Units or PHoTrocHROMOGEN AND MucIN 


Day after 


Spleen 
Inoculation 


Liver 


— 
— 


+ 


0 


Total 23/39 = 59.0%) 27/39 = 69.2% 


cumulative number of positive cultures in all organs 


° Index of response 


= 1 colony positive, 0 = negative 
contaminated 


= not done 


Two guinea 
twenty, 


photochromogen plus 1.4 ml. of saline 
pigs per group were sacrificed at 
thirty, and forty days, respectively, and the spleen, 
omentum, liver, lungs, and kidneys were removed 
for culture 

The organism inocula were prepared by emulsi- 
fying the growth of fourteen-day cultures grown 
on American Trudeau Society medium with steel 
balls in a balanced salt-casein hydrolysate diluent 
Tenfold serial dilutions were made in the same 
diluent. Viable counts were determined by streak- 
ing 0.2-ml. aliquots of the 10°, 10°, and 10° dilu- 
tions on each of 4 American Trudeau Society 
plates, on each of 4 Norite plates, and on each of 
4 American Trudeau Society slants, respectively 
The inoculum for the mice (02 ml. of a 10° dilu- 
was 680 viable units; the inoculum for the 
of a 10° dilution) was 2,040 


ten, 


tion) 
guinea pigs (06 ml 
viable units 

Cultures of the five organs were made individu- 
ally by mincing finely with scissors and forceps 
and by inoculating the minced organs on the sur- 
face of two tubes of American Trudeau Society 
medium, respectively 

No attempt at quantitative enumeration of the 
colonies recovered from each organ was made, al- 
though the positive cultures were read according 
to the following arbitrary standard: 0-25 colonies 
were counted ; 26-50 colonies, 1+; 51-200 colonies, 
2+; greater than 200 colonies, but not confluent 
growth, 3+; confluent growth, 4+ 

The cultures were incubated at 37°C. in 
dark, wrapped in aluminum foil, and were 
weekly. All positives were unwrapped, wer 


the 
read 


eX- 


2/39 = 30.8% 


1+, 2+ 


Index of 
Response* 


Omentum Lung Kidney 


0 
6 


++ ++ ++ 
++ ++ 


0 
2c 0 0 0 0 0 


0/39 = 0% 13/39 = 33.3% 


100 


total number of organs 
, 3+, 4+, see text for explanation 


posed to sunlight for one hour at room tempera- 
ture, and were reincubated for twenty-four hours 
at 37°C. in the dark. Such positive cultures ex- 
posed to light were examined for pigment forma- 
tion. All cultures were examined for twelve weeks 
before being discarded as negative 

An “index of response” was derived by dividing 
the cumulative number of positive cultures 
tained from all organs at a time interval after 
inoculation by the total number of organs cul- 
tured < 100. This index reflects the spread of the 
microorganism from the inoculation site, and is 
a measure of the survival of the organism in the 
tissues of the host for a given time interval. The 
index can thus be used as an easy method for com- 
paring the relative survival in the animal 
body of different strains of a microorganism or of 
different microorganisms which are studied under 
similar conditions® 


ob- 


rates 


RESULTS 
Re SpOnse of Mice to the Photochromoagen 


Data on the recovery of positive cultures from 
the organs of mice intraperitoneally inoculated 
with 680 viable units of photochromogen and 


mucin are presented in table 1. For each organ 


* Approximately the same number of organisms 
inoculated, the same number of animals, the same 


of inoculation, the same mode of 
the method of preparation 


route and mode 
cultivation, and 
of the inoculurn 


Same 
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at each day of sacrifice, the results in the left cultures, and 9 kidney cultures. Positive cul- 
column are those of mouse 1, in the middk tures, if present, would be inhibited or masked 
column, mouse 2, and in the right column, mouse by the contaminant. By subtracting these con- 
8. Animals were not sacrificed on the thirteenth taminated cultures from the totals, the adjusted 
day because of a technical error, but all sur- total positives per organ were: 77 per cent from 
vivors were sacrificed on the fourteenth da) the spleen, 77 per cent from the liver, 32 per 
It may be noted that a positive culture was cent from the omentum, and 43 per cent from 
obtained from at least one organ of one of the kidneys. The adjusted index of response was 
three mice at every day of sacrifice. Genera 15.5 
1 to 7 colonies were found in the cultures, al Data on the recovery of positive cultures 
though occasionally 1+ or 2+ growth was ob from the organs of mice intraperitoneally in- 
served within fourteen to eighteen davs of i jected with 680 viable units of photochromogen 
cubation. With continued incubation, most of and saline are presented in table 2. A positive 
the 1 to 7 colony original isolations had grown culture from at least one organ of one of the 3 
or 3+ within one week, and the 1+ and mice was also obtained on each day of sacrifice 
+ isolations to 34+ and 4+ growth. The total Positive cultures of 1 to 6 colonies were found at 
number of positive cultures obtained from each first observation of these organ cultures. Dis- 
organ was considered an indication of dissemi! semination of the organisms, as reflected by the 
nation of the organism: 69 per cent from the total number of positive cultures per organ, 


spleen, 59 per cent from the liver, 31 per cent was less than that seen when the photochromo- 


from the omentum, and 33 per cent from the gen was inoculated with mucin: 42 per cent 
kidneys. No positive cultures were obtained from the spleen, 18 per cent from the liver, 35 
from the lungs. The index of response was 38.5 per cent from the omentum, and 10 per cent 

Contamination occurred in 9 liver cultures, 4. from the kidneys. As with the mucin-mice, no 


spleen cultures, 2 omentum cultures, 6 lung positive cultures were obtained from the lungs 


rABLE 2 
NumBer Or Positive CULTURES OBTAINED FROM THE ORGANS OF Mice INTRAPERITONEALLY 
INsecrep 680 Units or PHOTOCHROMOGEN AND SALINE 


Index 
Omentum Kidney of Re 
sponse* 


993 


See legends 
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TABLE 3 
Positive CULTURES OBTAINED FROM THE ORGANS OF Mice FoLLOWwING INTRAPERITONEAL INOCULATION 
or 630 Units or H37Rv with Mucin or SAuine, ResPecTivELy 


630 H37Rv + 


Day after 
Inoculation 
Spleen 


Total 


Omentum 


630 H37Rv 


0 
0 
0 
0 
0 
0 
0 


* See legends for table | 


The index of was 21.0. Exclusion of 


the contaminated cultures from the total posi- 


response 


tive cultures per organ yielded the adjusted 
43 per cent from the spleen, 21 per 


the liver, 36 cent from the 


omentum, and 11 per cent from the kidneys 


cent trom per 
The adjusted index of response was 23.1 

A comparison was made with the results ob- 
tained H37Rv with 
mucin or with saline, respectively (table 
were injected similarly into the same strain of 
mice.” The H37Rv cultures had been grown on 


when 630 viable units of 
3), 


American Trudeau Society medium for fourteen 


days. Emulsions, serial dilutions, and viable 
counts were made in the same diluent and on 
the same media as had been done with the photo- 
chromogen. The results at twenty-one days after 


H37Ry 


to 


and 
obtained 


were in 


the 


inoculation with 
marked 
photochromogen plus mucin fourteen days after 


The total per 


mucin 


contrast those with 


inoculation. positive cultures 
*Data obtained from unpublished work on the 
effect of intraperitoneal inoculations 
both Candida albicans and M ycobacte tum tuber- 


culosis, H37Rv, in mice 


wm vivo of 


0 
0 
0 
0 
0 
0 
0 


Mucin 


Index of 


Kidney Response® 


+ Saline 


0 
0 
0 
0 
0 
0 
0 


organ of the H37Rv-mucin mice were: 28 per 
cent from the spleen, 5 per cent from the omen- 
tum, 10 per cent from the lungs, and 0 per cent 
from the liver and kidneys. The index of re- 
sponse was 9.0. Adjustment for contaminated 
cultures only changed the index of response to 
9.2. Similarly, the results observed twenty-one 
days after inoculation with H37Rv and saline 
were significantly different from those obtained 
with the photochromogen and saline at twenty 
The for the H37Rv- 
saline mice was 1.0 and, after adjustment for 


days index of response 
contaminated cultures, was still 1.0 

The adjusted index of response thirty-six days 
after inoculation with 630 H37Rv and mucin 
was 13.6. At thirty-nine days after inoculation 
with 630 H37Rv and saline, the adjusted index 
of response was 10.4. Both indices were much 
lower than that obtained with 680 viable units 
of photochromogen and mucin at fourteen days, 
45.5: 
23.1. 

For a further check on the virulence of the 
culture of H37Rv used by the intraperitoneal 
route, the number of positive cultures recovered 


and in the saline series at twenty days, 
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TABLE 4 


Posttive OBTAINED FROM 
INJECTION wiTtH 6 X 


rHe OrGans or Mice FotLowine INTRAPERITONEAL 
10° H37Rv Togeruer Muctn or SALINE 


6 < 10° H37Rv + Mucin 


Day after 
Inoculation 
Spleen 


6 
Q 
12 
15 
18 
21 


Tot al 


+ 
tw 


3 
6 
12 
15 
18 
21 


to 


Total 
* See legends for table 1. 
from the organs of mice injected with 6.3 x 10° 


H37Rv, together 
spectively, was observed (table 4) 


saline, re- 


* The index 


with mucin or 
of response (adjusted for contaminated cultures) 
at twenty-one days of mucin-injected mice was 
17.5, and that of 41.8. Such 


indices were very similar to that obtained with 


the saline series, 


the mice injected with photochromogen und 
mucin 

Many deaths (35 per cent) occurred in th 
mice injected with photochromogen and mucin 
is well as in the mucin controls (20 per cent) 
within forty-eight hours after inoculation. Be- 
cause of the high death rate in the controls, th 
deaths of the photochromogen-mucin mice wert 
considered to be nonspecific and possibly du 
to toxicity of the mucin preparation. This death 
rate was therefore not used in assessing the 
pathogenicity of the photochromogen 
were drawn the 


Several conclusions 


data: (1) the photochromogen dissemi- 


better 


tot il 


nated more readily and survived than 


the human strain, H37Rv, 
from the 


since more positive 


cultures were recovered abdominal 


organs of the mice injected with this organism 


Omentum 


Index of 


Kidney Response® 


Lung 


than from the organs of mice injected with a 
comparable concentration of H37Rv. (2) The 


photochromogen was not susceptible to the 
tuberculostatic material found in mouse livers, 
which inhibited the growth of H37Rv in vitro, 
is discussed in a previous publication (8). (3) 


could not be cultured 
Few positive 


The photochromogen 
from the lungs of injected mice. 
cultures were obtained from the lungs of mice 
with 


injected 1 comparable concentration of 


H37Rv 
Histopathologic Studies 


The slides of the organs obtained from the 
mice injected with the photochromogen plus 
mucin or saline were reviewed for the presence 
f granulomas.” It thought that tubercle 
formation was too much to expect because of the 


was 


small number of organisms injected; the tissue 
response to the photochromogen which differs 
and 
after 


from that of typical tubercle bacilli (3) ; 


time interval (twenty days) 


inoculation encompassed by this study. Two 


the short 


"By Dr. William Hentel, pathologist at this 


hospital 
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types of tissue response were noted: a granu- 
lomatous reaction and a perifocal inflammatory 
process with massive infiltration of polymorpho- 
nuclear leukocytes. The latter reaction was seen 
early in the course of the development of the 
infection. 

Granulomas were seen in the omentum of all 
of the mice injected with the photochromogen, 
regardless of the adjuvant. Granulomas were 
also seen in the omentum of the mucin controls, 
from the third to the eighth day after inocula- 
tion. No granulomas were seen in the kidney or 
the spleen sections. The spleen showed conges- 
tion and hyperplasia, but no other significant 
pathology. In a few of the mucin-injected mice, 
perifocal inflammation was seen in the kidxey, 

it there was no consistent pattern. No unusual 
pathology was observed in the kidneys of the 
saline series or in the mucin-control animals 
Granulomas were observed in the livers of the 
mucin-injected mice from the seventh to the 
fourteenth day, and in the lungs from the ninth 
to the fourteenth day. Perifocal inflamn:ation 
was seen in the liver on the first and fifth days, 
and in the lungs on the first and second days 
in these mice. In the saline series, granulomas 
were observed in the liver on the eighth, ninth, 
eleventh, eighteenth, and twentieth days; and 
in the lungs on the ninth, eleventh, and twelfth 
days. Perifocal inflammation the 
lungs on the second, third, and fifth days. No 


was seen in 


pathology was seen in the liver or lungs of the 


mucin controls except for perifocal inflammation 
it the fourth and fifth days. 

Although the histopathologic results were not 
too rewarding, the granulomatous response in 
the omentum, liver, and lungs of the mice which 
had received the photochromogen plus saline 
suggest the proliferation of the organism in these 
tissues. The results obtained in the organs of 
the 
mucin were considered equivocal because of the 
granulomas seen in the omentum of the mucin 
It was also evident that the organisms 


mice injected with photochromogen and 


controls 
had disseminated to the lungs, despite the lack 
of positive cultures from this organ. 


Response in Guinea Pigs 


No lesions were seen in any of the guinea pigs, 
regardless of the route of inoculation, except at 
the site of injection. Positive cultures were ob- 
tained from the area of subcutaneous inocula- 
tion or from the exterior peritoneal wall twenty 
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days after inoculation and thereafter. One single 
positive culture.was found in the 40 cultured 
organs of the guinea pigs injected subcutane- 
ously. This was a culture from the spleen, which 
showed one colony. Three positive cultures were 
recovered from the 40 organs of the animals 
injected intraperitoneally with mucin and or- 
ganisms: one positive liver culture and two 
positive spleen cultures, each 1 to 5 colonies. 
Four positive cultures were obtained from the 
organs of the guinea pigs injected intraperi- 
toneally with saline and organisms: one liver 
culture, two spleen cultures, and one omentum 
culture, also 1 to 5 colonies. In this concentra- 
tion, there was poor dissemination and survival 
of the photochromogen in the guinea pig. 


Morphologic Studies 


A summary of the many observations follows: 

Yellow pigmentation as a surface phenome- 
non: Colonies which had become yellow after 
exposure to visible light and incubation at 37°C 
for twenty-four hours were sliced longitudinally 
to give cross-section slices. The yellow pigment 
was present only on the convex surface which 
had been exposed to light, and not in the inner 
slices, 
when exposed to light and incubated at 37°C 
for twenty-four hours showed yellow pigmenta- 
Similarly, 


portions of the colonies. Such colony 


tion only on the exposed surfaces 
when the top of a yellow-pigmented colony was 
removed, the inner portion of the colony was 
Such nonpigmented surfaces 


also became yellow after exposure to light and 


not pigmented 
incubation for twenty-four hours 

Microscopic appearance of the organisms sam- 
the 
from the nonpuyme nted interior of the colony: 
Microscopic examination of a smear prepared 
from a colony prior to exposure to light or from 


yellow-pigmented surface and 


pled from 


the nonpigmented interior of a yellow colony 


revealed the organisms as uniformly staining, 
acid-fast, slender rods, 3 to 5 » long by 05 yp 
wide, with one or two small granules, i.e., typical 
tubercle bacilli in appearance (figure la). Ex- 
amination of a smear, carefully prepared from 
only the yellow pigmented surface of the same 
colony, after exposure to light and incubation 
for twenty-four hours, showed atypical acid- 
fast organisms: long, broad, acid-fast rods, 9 to 
wide, with 5 to 6 large 


12 long by 2 to 3 
granules which stained more deeply than the 
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1. The microscopic appearance of the photochromogen (> 


1400) : 


a. from the surface of a colony before exposure to light 

b. from the surface of the same colony after exposure to light and de- 
velopment of yellow pigmentation 

c. from the surface of the same colony after reversion to buff color 


faintly staining rods, and thus presented a 
beaded or barred appearance (figure 1b). 

The number of typical and atypical organisms 
per 10 oil immersion fields of smears prepared 


from the surface of one colony 
light (PCa), and from the yellow 


the same colony after exposure to 


prior to ex- 
posure to 
surface of 
light (PCy) was counted: 


PCa: 91.1 


+ 3.9% typical; 8.9 + 3.9% atypical 
PCy: 74+ 3.3% typical; 92.4 + 3.3% atypical 


Reversion of yellow pigmentation to cream 


Col- 
onies which became yellow after exposure to visi- 


or buff colonies with continued incubation: 


ble light and incubation at 37°C. for twenty- 
four hours reverted to the nonpigmented form 
when the culture tubes were wrapped in alumi- 
num foil and 
ten to fourteen days in the dark. Smears of 


were reincubated at 37°C. for 


such reverted colonies showed the typical tu- 


berele bacilli morphology, similar to that seen in 
smears prepared from the colonies prior to ex- 
posure to light (figure 1c). Such reverted colo- 
nies again showed yellow pigmentation when re- 
exposed to light and incubated at 37°C. for 
twenty-four hours. Smears from the surface of 
such colonies showed the atypical acid-fast rods. 
This reversion, yellow — buff — yellow — buff, 
et cetera, with the accompanying microscopic 
changes, was demonstrated ten times with one 
colony. 

Effect of the wavelength of visible light on the 
pigment formation: A preliminary experiment 
was done to determine the wavelength of mono- 
chromatic light and time of exposure necessary 
to cause yellow pigmentation. 


A Lumetron colorimeter with adjustable filters 
was used. The colorimeter had been made com- 
pletely light proof to external light sources. The 
wavelengths examined were 420A, 490A, 530A, 550), 
580A, and 650. A series of tubes of American Tru- 


24 
> ‘ 
th 
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TABLE 5 


oF WAVELENGTH OF 
ON THE PRODUCTION OF 


EFrect 


Time of Exposure 


Yellow Yellow 


After 10 days 


Yellow Buff 
Yellow 

Buff 

Buff 


After 20 Days 
Buff 


Yellow 
Buff 


deau Society medium were inoculated with 0.1 ml 
of an aliquot of a suspension of the photochromo- 
gen. The organism had been grown in Proskauer- 
Beck medium for fourteen days and frozen in ali- 
quots. The tubes (15- by 125-mm. screw-cap tubes) 
were selected to fit the cuvette compartment of 
the colorimeter and to be clean and clear. When 
sufficient growth had occurred (eighteen days), 
two tubes per wavelength of light and time in- 
terval indicated in table 5 
monochromatic light in the colorimeter in 
An area, 25 cm. long by 1 cm. wide, of the 
surface growth was thus illuminated by the light 
After exposure to the light, the 
culture tubes were wrapped in aluminum foil in 
the dark room and incubated at 37°C. for twenty- 
four hours. The cultures then examined 
quickly for yellow pigmentation and 
for continued incubation at 37°C. for ten days in 
the dark. Examination was quickly made for re- 
version to the nonpigmented form. The tubes were 
rewrapped and incubated an additional ten 
it 37°C. in the dark 


were exposed to the 
a dark 


room 


monochromatic 


were 
rewray ped 


days 


(table 


The 


it all wavelengths, 


indicate that exposure 
420A to 5S0A, for ten minutes 
was sufficient to produce vellow 


loweve 


results 


pigmentation 
650A was 
to buff 


incubation occurred with 


thirty minutes’ exposure at 


required for yellow colonies. Reversion 
colonies after ten davs’ 
most of the vellow colonies which had been ex- 
490A to 650A for 


posed to wavelengths ot ten, 


VisipLe Licut 
YELLOW 


Incubation at 37 


Incubation at 37 


AND OF EXPOSURE 


PIGMENTATION 


Wavelength of Light, in A 


530A 550A 


Yellow Yellow Cream 
Crean 


Yellow 
Yellow 


Yellow 


in Dark 


Buff Buff Cream 
Cream 


Buff 
Buff 


in Dark 


Buff Buff Cream 
Cream 


Buff 
Buff 


twenty, thirty, and forty minutes, and to 420A 
for thirty and forty minutes. Twenty days’ in- 
cubation was necessary for reversion to occur 
in the yellow colonies which had been exposed to 
420A for twenty minutes, but no reversion was 
seen in colonies which had been exposed to 420A 
ior ten munutes 

Mucoid 


vellow 


V isce llane ous obse Tr? ations colonies 


in large numbers did not produce pig- 
mentation with exposure to light, but retained 
their original cream color. The reversion process 
is not an all-or-nothing process. Yellow colonies 
may show buff or cream papillae, or buff seg- 
incubation in the dark, 


ments, after ten days’ 


‘ollowed by complete reversion to buff color 


ifter continued incubation. Incubation of yel- 


low colonies or buff colonies in the light con- 


tinuously at room temperature produced orange, 
Similar results have 


orange-red, or red colonies 


been obtained with 3 other photochromogens 


isolated at this hospital 


DISCUSSION 


The purpose of the in vivo studies was to as- 
certain the pathogenicity for mice of a photo- 
chromogen in small concentration, rather than 


with the large inoculums commonly used. More- 
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over, the focus of attention was on the response 
of the mice in the first twenty days rather than 
it the end of seven to eight weeks which was 
Under 
expected 


reported by other investigators (5, 6) 
these circumstances, it could not be 
that the usual manifestations of pathogenicity, 
such as death of the animal, extensive gross dis- 
ease and manifest lesions, or other indications 
of the marked multiplication of the organisms 
in the tissues, would be observed 

Positive photochromogen cultures were re- 
covered from at least one organ of 33 of the 39 
mucin-injected survivors (84.6 per cent) four- 
teen days after inoculation, and from 39 of the 
60 saline-injected mice (65 per cent) twenty 
days after inoculation, when 680 viable units of 


photochromogen were injected intraperitoneally 


Positive cultures were also obtained 
18 of 21 


jected mice (85.7 per cent) and of 15 of 21 sa- 


into mice 
from at least one organ of mucin-in- 
line-injected mice (71.4 per cent) twenty-one 
days after inoculation, when 6 million H37Rv 
were inoculated similarly into the same strain of 
mice. From these data, it may be inferred that 
the photochromogen was able to survive as well 
or better than H37Rv in mouse organs, since ap- 
proximately 700 photochromegen viable units 
were as effective in such survival as six million 
H37Rv viable units 

The question arises as to the pathogenicity of 


H37Rv used. At 


these experiments were done, at least five pass- 


the strain of the time when 


wes and recovery of the organisms from the 
spleens of mice had been done, in addition to 
the monthly subcultures on artificial media. In 
work in this laboratory with the same 


H37Rv, 


viable units into another strain of in- 


current 
strain of intravenous inoculation of 
5 x 10 
bred white mice*® and culture of heart’s blood, 
kidneys 

thirty 
10° viable 
response of 28.3 in the 


that 


and 
68.3 at 


spleen, liver, omentum, lungs, 


vielded an index of response of 


days. Intravenous inoculation of 5 
an index of 


same strain of white mice. It is 


units gave 
ipparent 
the H37Rv strain elicited better response in the 
inbred white mice currently in use than in the 
inbred Namru mice which were used in the ex- 
periments described in this report. Difference in 
the response of the two mouse strains to inocula- 


tions of Candida albicans and to both C. albi- 


*Breeding colony maintained at this hospita! 
and derived from mice originally 
Taconic Farms, Germantown, New 


obtained from 


York 
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cans and Escherichia coli was reported by Gale 
ind deVesty (9). Assessment of the response of 
the inbred mice currently in use to intravenous 
ind intraperitoneal inoculations of photochro- 
mogens are in progress and will be reported. 


SUMMARY 


\ photochromogen repeatedly isolated from 
1 patient with diagnosed pulmonary tuberculo- 
sis was tested for its in vivo response in mice 
ind in guinea pigs. Seven hundred viable units 
of the photochromogen disseminated and sur- 
vived better in the tissues of mice than did 700 
viable units of M. tuberculosis, H37Rv, and did 
is well as six million units of H37Rv that were 
similarly tested. and sur- 
vival were observed in the organs of guinea pigs 
The photochromogenicity of the organism was 
only a surface manifestation of the colonies, visi- 


Poor dissemination 


ble after exposure to visible light. Such pig- 
mented colonies reverted back to nonpigmented 
colonies after ten to fourteen days’ incubation in 
the dark. Change in the microscopic appearance 
of the organisms accompanied pigment forma- 
tion and loss of pigment in the presence and ab- 
sence of light, respectively. Organisms chosen 
from nonpigmented and _ reverted 
showed microscopic morphology typical of tu- 
berele bacilli, whereas organisms taken from the 
surface of the piginented colonies were long, 
broad, beaded, or barred acid-fast organisms. 
Red light was less favorable to pigment forma- 
tion than other wavelengths of visible light 


colonies 


SuMARIO 


Estudios de las Microbacterias Inclasificadas. I 
Respuesta In Vivo y Estudios Morfolégicos de 


un Fotocromégeno 


Un fotocromdgeno aislado repetidamente de un 
enfermo en que se habia diagnesticado tuberculo 
sis pulmonar fué ensayado en cuanto a su res 
puesta in vivo en ratones y en cobayos. Setecientas 
unidades viables del fotocromégeno se disemina 
ron y sobrevivieron mejor en los tejidos de los 
ratones que 700 unidades viables del M. tuberculo 
sis H37Rv, y lo pasaron tan bien como seis millo 
nes de unidades del H37Rv que fueron cnsayadas 
en forma semejante. En los érganos de cobayos se 
observé mala diseminacién y sobrevivencia. Ls 
fotocromogenicidad del microbio fué puramente 
una manifestacién superficial de las colonias, visi 
ble tras la exposicién a una luz visible. Esas co- 
lonias pigmentadas se volvian de nuevo colonias 
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no pigmentadas después de diez a catorce dias de 
incubacién en las tinieblas. La alteracién del as 


pecto microscépico de los microbios acompafiaba 


a la formacién de pigmento y a la pérdida de pig- 
mento en la presencia y la ausencia de luz, respec 
tivamente. Los microbios escogidos de las colonias 
no pigmentadas y viradas mostraron una morfolo- 
gia microscépica tipica de los bacilos tuberculosos, 
mientras que los tomados de la superficie de las 
colonias pigmentadas eran gérmenes Acidorresis- 
tentes largos y anchos en cuentas o barras. La luz 
roja fué menos favorable para la pigmentogenia 
que la luz visible de otros largos de onda 


RESUME 


Eiudes de mycobactéries non classées. I 
Réponse in vivo et études morpholo 


giques d'un photochromogeéne 


L’auteur a étudié la réponse in vivo, chez des 
souris et des cobayes d’un photochromogéne isolé 
d’une facon répétée chez un malade diagnostiqué 
tuberculeux pulmonaire. Sept cent unités viables 
de photochromogéne se disséminérent et survé 
curent que 700 
unités viables de M. tuberculosis, H37Rv, et aussi 
bien que six millions d’unités de H37Rv que l|’on 
mit A l’épreuve de la méme fagon. Une dissémina- 


mieux dans les tissus de souris, 


tion et une survie médiocres furent observées dans 
les organes des cobayes. La photochromogénicité 
de l’organisme fut seulement une manifestation 
de surface des colonies, visible aprés exposition A 
la lumiére visible. De telles colonies pigmentées 
redevinrent non pigmentées aprés dix A quatorze 
jours d’incubation dans le noir. Un changement 
dans l’apparence microscopique des organismes 
accompagna la formation de pigment et sa perte 
en présence et en l’absence de la lumiére, dans les 
deux cas respectifs. Des organismes choisis 4 par- 
tir des colonies non pigmentées et des colonies 
ayant changé, montrérent une morphologie micros 
copique typique de bacilles tuberculeux, tandis 
que des organismes pris 4 la surface des colonies 
pigmentées furent longs, larges, en perles, ou des 
rayés. La lumiére 


organismes acido-résistants 


rouge fut moins favorable A la formation de pig 


MYCOBACTERIA 


ment, que les autres longueurs d’ondes de lumiére 


visible 
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INTRODUCTION 


Although there is a paucity of literature deal 
the ol 
bacilli, it is a recognized fact that mycobacteria 
this In the the 


main reason for lack of interest 


with arvisulfatase activity icid-fast 


ing 


possess enzyme opimon ol 


writers, the In 
the enzyme is the fact that tripotassium phenol 
the substrate most commonly) 


ol 


phthalein disulfate, 


demonstrate arylsulfatase activity 
difficult 


cially and generally must be prepared by the 


used to 


mveobacteria, 1s to obtain comme! 


individual investigator. A recent communication 
from Wayne (1). however, reveals that the sub 
strate may be obtained from a source in Eng 
land 

The enzyme arylsulfatase is capable of split 
the 


iromatie ring in compounds having the gen 


bond between the sulfate und 


ting 
the 


eral formula ROSO,H, where R represents the 


group 


iromatic ring structure. Details on the mecha- 


iction and detection of arylsulfatase ac- 


be 


and associates (2, 


nism ol 
tivity « found in publications by White 


he id 


in 


Those writers showed 


that saprophytic mycobacteria could be distin 


basis of 


bacilli 
Wayne 


the 


co-workers 


guished from tubercle on 


irvisulfatase activity und 
(4) have extended these studies to in 
clude many of the Actinomveetales, 


while Selkon and Mitchison (5) and Marks and 


irvisulfatase 


recently 

verobic 
used tivity 
of tests for differential di- 


Trollope (6) have 


of i battery 
iznosis of acid-fast bacilli 
The 


pare 


is 


one 


to com 


of 


present study was undertaken 


the 


stock cultures of 


of arvylsulfatase activity 


icid-fast bacilli in the pre 


degree 


ot various concentrations of substr ite 


MATERIALS AND METHODS 


The 
following distribution 
including H37Ra) 


73 cultures employed in this study had the 
10 strains of M 


2 isoniazid-resistant human 


O- 


Tuberculosis Unit, 
Atlanta 22, Georgia 
ind Co., Ltd., Colnbrook 


From the Communicabk 


Disease Center. 
L. Light 


land. 


Bucks 


Eng- 


728 


bacilli,* 4 
strains of M strain 
of M smegmatis, 3 of 
ityricum, and 8 cultures of M 
strains of unclassified acid-fast 
cultures of M 
VU 


sm, 


of M 
avian Jucho; 2 
V phlei, one M 
fortuitum. The 34 
bacilli included 10 
kansasu,* 4 scotochromogens as well 
marianum,’ M. scrofulaceum,’ M. paraffini- 
VW. sp. (Locke),’ and M. sp. (ATCC 9626, 
Bushnell),’ 8 Group III nonphotochromogens,* one 
and 7 Group IV rapid 
All cultures were grown and maintained 
on Léwenstein-Jensen egg medium in 
the test, the cultures were transferred to Tween®- 
ilbumin broth (in 15- by 125-mm. screw cap tubes) 
to obtain uniform well-dispersed suspensions to be 
used as inocula in the tests; in the case of slowly 
growing acid-fast bacilli, one-week-old broth cul- 
tures were used, whereas two to four days seemed 
optimal for the rapidly growing mycobacteria 

The substrate, tripotassium phenolphthalein di- 
sulfate, was prepared as described by Whitehead 
ind (3). A 004M aqueous solution of 
the sterilized by Seitz filtration, 
weptically added to Tween-albumin broth in the 
following final concentrations: 0.00025M, 0.0005M, 
0.001M, 0.002M, and 0.003M. The action of aryl- 
sulfatase on this substrate releases free phenol- 
phthalein which may be detected by the addition 
of alkaline sodium solutions which form the red- 
colored disodium salt of phenolphthalein. Although 
2N sodium hydroxide was used in the present 
study to detect free phenolphthalein, it should be 
noted that of hydroxide 
lead to formation of the colorless trisodium salt of 
phenolphthalein (see (7) for discussion on Na salts 
of phenolphthalein). For this reason, several of the 
preceding investigators (4, 6) altered the 
original procedure of Whitehead and 
ind have replaced sodium hydroxide with a 
ilkaline solution, sodium carbonate; with the lat- 
solution there is less chance for fading of the 
phenolphthalein color complex 

Replicate tubes of Tween-albumin broth 
ml.), containing the final concentrations of phe- 


bovis, 
9 


strains of tubercle strains 


9 avium,‘ 
strains 


Nocardia intracellularis* 
growers." 


Prior to use 


associates 


substrate, was 


an excess of sodium may 


hav e 
associates 


less 


(9? 


*From the laboratory of Dr. Leon Schmidt, 
Christ Hospital, Cincinnati, Ohio 
‘Four of the avian strains (W297 
of the M. fortuitum strains from Dr 
Madison, Wisconsin 
From Dr. K. Takeya, Fukuoka, Japan 
*From Dr. E. H. Runyon, Salt Lake City, Utah 
From Shirley Mc Millen, Chicago, Illinois 
*From C. E. Smith, Battey Hospital. 
Rome Ge 


W300) and 8 
D. W. Smith, 


State 
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nolphthalein disulfate previously indicated, were and avian tubercle bacilli at the substrate con- 


inoculated with one drop (0.05-0.1 ml.) of the ap- centrations and times indicated 
propriate age broth culture of the mycobacteria The next and, if substantiated, most salient 
being tested. Previous studies have shown that 
these inocula contain 0.04-0.08 mg., wet weight, of 
organisms (approximately 10°-10° viable units) 
Inoculated tubes were incubated at 37°C. At  sulfatase positive in this study, whereas the 
weekly intervals for three weeks, cultures were  ayjan strains are negative. If this differential fea- 
tested for arylsulfatase activity by the dropwise 
iddition of 2N sodium hydroxide. The intensity 
of the red color of the disodium salt of phenol- 
phthalein was determined visually and recorded to distinguish reliably avian tubercle bacilli 
is + to 5+, as noted at the foot of table 1 from the so-called Battey “atypicals” (the un- 
classified Group III nonphotochromogens). This 


feature to be noted in the tables is the fact that 
all of the Group III nonphotochromes are aryl- 


ture can be repeated and corroborated, this will 
be one of the few techniques which can be used 


RESULTS differential test will be the subject of the second 
paper in this series (8); hence, it will not be 
For comparative purposes, the enzymatic ac- discussed further at this time 

tivity of the various mvcobacteria is listed in All rapidly growing mycobacteria (sapro- 
tables 1, 2, and 3 at the listed substrate con- phytes and M. fortuitum as well as the unclassi- 
centrations, following incubation periods of one, fied Group 1V) showed a very strong aryl- 
two, and three weeks, respectively. The most sulfatase activity. It should be noted, however, 
notable observation to be made was the marked that at a substrate concentration of 0.00025M, 
lack of arylsulfatase activity in human, bovine, M. fortuitum and unclassified Group IV myco- 


TABLE 1 
Errect OF SUBSTRATE CONCENTRATION ON ARYLSULFATASE ACTIVITY OF MYCOBACTERIA 
One Week’s Incubation 


Range of Arylsulfatase Activity* at Indicated Substrate 
Number of Concentration 


( ultures 


0.00025M 0,0005M 0.001M 0.002M 0.003M 


M. tuberculosis 

tuberculosis (isoniazid-resistant 
bovis 

VU artum 

Avian Jucho 

smegmatis 

M. phlei 

VM. butyricum 

WU. fortuitum 

WU. kansasii 

Group II-scotochrome 

marianum 

VW. scrofulaceum 

Vf paraffinic um 

MU. sp. (Locke 

V sp ATCC 9626 

Croup Nonphotochrome 
intracellularis 

Group IV—rapid grower 


* Degree of arylsulfatase activity as indicated by depth of red following addition of 2N NaOH 
No color; no enzymatic activity 
faint tinge of pink 
pale pink 
pink 
light red 
red 
deep red: very strong enzymatic activity 


10 

9 

l + | 3 3 2 

2 to + 4 41-5 344 3-5 

to 3 + to 4 1-4 1-3 

l 3 4 3 5 

2-3 3-4 1-5 5 
10 to 1 + to 3 + to 3 1-3 

4 to I to 2 to 2 

l + 

l l 2 

l + + I 

l 2 2 3 

] 

be! to l to 1 + to l 1-2 

+ 

7 1-3 3-4 3-4 4-5 1-5 
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TABLE 2 
I FFECT OF SUBSTRATE CONCENTRATION ON ARYLSULFATASE ACTIVITY OF Mycosac TERIA 
Two Weeks’ Incubation 


Range of Arylsulfatase Activity* at Indicated Substrate 
Concentrations 


0.001M 0.002M 0.003M 


tuberculosis 
tuberculosis (isoniazid-resistant 
bovis 
avium 
Avian Jucho 
smeqmatts 
phlei 
butyricum 
VW. fortuitum 
WV. kansasii 
(;roup [1—scotochrome 
V marianum 
scrofulaceum 
paraffinicum 
Sp Locke 
sp ATCC 9626 
(;roup Ill Nonphotochrome 
tntracellularis 
Group grower 


* See Footnote table 1 


rABLE 3 
‘erect OF SuBSTRATE CONCENTRATION ON ARYLSULFATASE AcTIVITY OF MYCOBACTERIA 
Three Weeks’ Incubation 


Range of Arylsulfatase Activity® at Indicated Substrate 
Concentratons 


0.0005M 0.001M 0.002M 0.003M 


M. tuberculosis 

VW. tuberculosis (isoniazid-resistant 
V bovis 

VW. avium 

Avian Jucho 

V smeaqmatis 

V phlei 

VW. butyricum 

WV. fortuitun 

kansasii 


Group II—secotochrome 


V martanum 
W. scrofulaceun 
paraffinicum 
sp Locke 3 3 3 Nogrowth 
sp. (ATCC 9626 Poor or no growth in entire series 
Group III—nonphotochrome + to l + to 4 14 
intracellularis l : < No growth 
Group 1V—rapid-grower 3-5 3-5 5 5 


* See Footnote, table 1 


730 
{ iitures 
025M 0.0005 M 
10 
} to = to l 
l 2 4 
2 2-4 4 +-4 4 5 
} +—2 1-4 24 2-5 
l l 4 } 4 
1-5 5 5 5 
10 to + + to 3 1-3 1-3 1-4 
} + to 2 1-3 1-2 1-3 
l l l 
l l l 2 2 
l + l l 
l 2 3 3 4 
| Contaminated 
to 1 to 2 + to 3 1-4 1-4 
l l l 2 l 
7 1-4 1-4 4-5 4-5 5 
of 

10 - to l to + 
| to 3 to 3 lto3 
2 | +5 5 5 5 
1-2 14 24 3-5 
l 2 5 
8 4 1-5 5 5 5 
10 to 2 + to 4 + to 4 i 4 1-5 

tol | +to3 13 | 23 1-3 
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bacteria were consistently positive within the 
first week of incubation, whereas the known 
saprophytic mycobacteria were negative. Wayne 
has stated (1) that it is possible to differentiate 
readily M. fortuitum from such saprophytes as 
M. smegmatis and M. phlei on the basis of a 
two- or three-day arylsulfatase test performed 
on solid media. These studies are being con- 
tinued in this laboratory and, if fruitful, should 


serve as an adjunct to the differential sugar 


typing of M. fortuitum and saprophytic myco- 
bacteria as proposed by Gordon and Smith (9). 


DIscussION 


The data substantiate the earlier 
studies of Whitehead and associates (2) and of 
Wayne and co-workers (4) that mammalian 


and avian tubercle bacilli may be differentiated 


present 


from saprophytic mycobacteria on the basis of 
arylsulfatase activity. It should be noted, how- 
ever, that prolonged incubation will eventually 
result in positive enzymatic activity in most 
mycobacteria. Hence, the apparent lack of aryl- 
sulfatase in human, bovine, and avian strains, 
is demonstrated in this study, is a quantitative 
and not a qualitative deficiency. This latter fact 
is further borne out by a careful study of the 
positive cultures in the three tables. As the sub- 
strate concentration from 0.00025M 
to 0.003M and as the bacterial population (and 
hence the enzyme concentration) increased over 
the en- 


increased 


the period from one to three weeks, 
zymatic activity increased, as evidenced by a 
larger amount of free phenophthalein liberated 
The liberation of greater amounts of phenol- 
phthalein was indicated by the increase in in- 
tensity of the red color produced following the 
addition of alkaline sodium solutions 

While it 
sulfatase activity in 
bacteria, it should be pointed out that, by using 


is possible to demonstrate aryl- 


most species of myco- 
the proper combination of substrate concentra- 
tion and bacterial inoculum, it is possible to 
adapt this technique for use in the differential 
typing of certain groups of mycobacteria. The 
present investigation suggests that a two-week 
test at substrate concentrations of either 
0.0005M or 0.001M would be helpful in sepa- 
rating mammalian and avian bacilli 
from the others in this study. This, then, might 


tubercle 


ACTIVITS 


OF ACID-FAST BACILLI 
be a valuable adjunct to other differential pro- 
cedures already described (10-12). 

A further contribution suggested on the basis 
of these the differentiation of the 
avian-Battey complex of mycobacteria. At the 
present time this is one of the most formidable 
problems of differential diagnosis for the myco- 
bacteriologist. Culturally, biochemically, and 
antigenically, avian tubercle bacilli are almost 
indistinguishable from the Battey type of un- 
classified acid-fast bacilli. M. avium may be dis- 
tinguished from the Battey strains on the basis 
of the pathogenicity of the former for chickens, 
providing small inocula (0.001-0.01 mg.) are 
used for infection; when inocula in the range of 
2—5 mg. are used, however, it is not uncommon 
for Battey organisms to produce infection in 
fowl. In this light, the arylsulfatase test may 
provide a more rapid means for distinguishing 


studies is 


these two types of mycobacteria. Studies are 
continuing on this project and will be reported 
in the second paper of the series 

Differentiation of M. fortuitum from certain 
saprophytic mycobacteria can be accomplished 
readily on the basis of their acid production 
from various sugars. The procedure, however, 
may take several weeks to perform. The present 
study confirms the work of Wayne (1) that M 
fortuitum can be distinguished from such or- 
ganisms as M. smegmatis and M. phlei on the 
basis of a rapid arylsulfatase test. Although not 
as definitive as the sugar-typing method of 
Gordon and Smith, the arylsulfatase activity 
apparently separates M. fortuitum and other 
potentially virulent rapid-growers from known 
saprophytes and, hence, may be used as a 
rapid presumptive test for rapidly 
growing acid-fast bacilli; sugar typing then 
may be performed for more definite species 
classification. These 
and reported in another paper. 

It is hoped that the availability of the en 
zyme substrate from a commercial source will 


virulent 


studies will be continued 


encourage further work on what appears to be 
a useful addition to techniques currently used 
for differential typing of mycobacteria 


SuMMARY 


The arylsulfatase activity of 73 cultures of 


acid-fast bacilli was studied under a variety of 


substrate-time combinations. The data indicate 


KUBICA 


that a two-week arylsulfatase test, using tn 


potassium phenolphthalein disulfate concentra 
tions of 0.0005M or 0.001IM 
broth, permit differentiation of mammalian and 


in Tween-albumin 


ivian tubercle bacilli from all other mycobacteria 
tested 

There also is a suggestion that arvisulfatase 
activity may be useful in the differential typing 
of the avian-Battey group ol mvecobacteria as 
well as of certain of the rapidly growing acid 


last bacilli 
SUMARIO 


los Bacilos Aci 


La Actividad en Arilsulfatasa de 


dorresistentes. 1. Investigacién de esta 
dad en los Cultivos Stock de 


Bac ilos 


icidorresistentes 


Een varias combinaciones de subestrato-tiempo, 
se estudié la actividad arilsulfatdsica de 73 culti 
vos de bacilos d4cidorresistentes. Los datos obteni 
dos indican que una prueba de dos semanas con 
arilsulfatasa, usando concentraciones de 0.0005M 
0.001M de bisulfato tripotdsico de fenolftalefna 
en caldo de Tween-albadmina, permite hacer la 
diferenciacién de los bacilos tuberculosos de ma 
miferos vy aves de todas las demds micobacterias 
comprobadas 

Existe ademas una indicacién de que la activi 
dad arilsulfatdsica puede resultar dtil en la clasi 
ficacién diferencial del grupo de microbacterias 
aviarias-Battey asi como de la de los bacilos Aci 


dorresistentes de crecimiento rapido 


ResuMI 


hacilles ac 
dans des 


acid resis 


l'aryls ilfatase des 
Investigation de l'activité 
cultures de bacilles 


fants 


L’ activité de 
réaistants 
stocks de 


Les auteurs étudiérent l'activité de l’arvisulfa 


tase de 73 cultures de bacilles acido-résistants. A 
l'aide de combinaisons variables du temps et de la 
substance de base. Le compte-rendu indique qu'un 
examen de l’arylsulfatase pendant deux semaines 
utilisant du disulfate tripotassique de phénol 
phtaléine A des concentrations de 0.0005 M ou de 
0,001 M 


permit 


dans du bouillon d’albumine de Tween 


de différencier des bacilles tuberculeux 


AND 


VESTAL 


d’oiseaux et de mammiféres des autres mycobac- 
téries étudiées 

On suppose aussi que l'activité de l’arylsulfa 
tase peut é@tre utile dans la différenciation du 
groupe de mycobactéries aviaires Battey, ainsi que 
certains bacilles acido-résistants poussant rapide- 


ment 
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(Received for publi 


INTRODUCTION 


In recent years, one of the most difficult prob- 
lems for mycobacteriologists has been the differ 


ential typing of M. avium and the Group III un- 


The last-named ones 


Battey 


bacilli 
referred to as 


classified acid-fast 


ire commonly strains 


because of their isolation and description by 


Crow and associates (1) at Battey State Hos- 


In an ¢ xcellent review of 
icid-fast 


pit il, Rome, Georgia 
the literature unclassified 
bacilli, 


larity of Battey strains to V 


concerning 
tunvon (2) has described the close simi- 

While temperature of incubation and animal 
pathogenicity may be used to differentiate these 
inother, the investigator 
that his 


organisms from one 


must bear in mind results may be 


sharply altered by variations in inoculum siz 
ind, in the ease of animal pathogenicity studies, 
in the age of the iunimals and the route of mocu- 
For this reason it 1s that re- 


lation ipparent 


liance should not be placed upon one singl 


differential eriterion to distinguish M. avium 
from Battey strains 

The preceding paper in this series (3) called 
ittention to the possibility of differentiating 
strains on the basis of ary! 


avium and Battey 


sulfatase activity 
detailed 


work, including a study 


The present study involves a 
investigation of this 
ot both stock cultures 


more previous 


ind a series of unknowns 


MATERIALS AND METHODS 


The 46 cultures included in the study 
ire listed in tables 1 and 2. Of the 10 
stock cultures maintained in this 
laboratory, the other 4 (W297-W300) were ob- 
tained from D. W. Smith, Madison, Wisconsin 
Twelve stock strains of unclassified Group /I// 
nonphotochromogens were employed ; of 
‘Battevy” and Nocardia intracellularis, 
tained from C. Edwin Smith, Rome, 
other 10 were supplied by E. H. Runyon, Salt Lake 
City, Utah. A packet of 16 unknown strains, com- 


present 
cul- 


tures, 6 were 


the =, 
were ob- 


Ceorgia the 


Tuberculosis Unit, Communicabk 


Atlanta 22, (Georgia 


‘From the 


Disease Center 


ano R 


ation October 26. 


EDWARD BEAM 
1960) 
prised of both avian and Battey strains, was re- 
ceived from E. H. Runyon. The classification of 
these unknown strains, based upon animal patho- 
genicity and other cultural and biologic character- 
istics, is recorded in the tables Another group ol 
8 Battev strains, prefixed by the letter “T,” also 
included. All unknown strains were run blind 
without previous knowledge identity 
Cultures were maintained on Léwenstein-Jensen 
egg medium. Prior to testing, these were 
ferred to Tween®-albumin broth (15- by 125-mm 
screw-cap tubes) to provide well-dispersed suspen- 
eight-day-old broth cul- 
used in all studies 
substrate, 


were 
of their 


trans- 


sions for use as inocula: 
tures wer 

The enzyme 
phthalein disulfate, 
Whitehead and associates (4), and final concentra- 
tions of 0.001M and 0.002M were added to Tween 
albumin broth as described in the previous paper 
(3). Replicate tubes of broth with substrate 
inoculated with one (0.05-0.1 ml.) of an 
eight-day-old broth suspension of the organisms 
being studied. After one and two weeks of 
bation, cultures were tested for 


tripotassium phenol- 


was prepared as described by 


were 


drop 


incu- 
arvisulfatase ac- 
tivity by the dropwise addition of 1M sodium car- 
Enzymatic recorded as a 
Variation in intensity of the red color of the di- 
sodium salt of phenolphthalein; the color grading 
is indicated at the foot of table 1 


bonat« activity was 


RESULTS 


The data 


irvisulfatase 


table 1 indicate th 
stock 
VW. avium and unclassified Group 11] nonphoto- 


recorded in 
activity of the strains ol 
The most striking difference to be 
lack of 
ivian strains as contrasted to the variable, but 
in Battey strains 
This differential enzymatic activity can be dem- 


chromogens 


noted is the arylsulfatase activity in 


definite, enzymatic activity 


onstrated at either substrate concentration 


However, the most clear-cut, distinguishing 


combination seems to be a 
it 0.002M 

disulfate 
The 


strains of acid-fast bacilli 


two-week reading 
concentration of phenolphthalein 
unknown 
are listed in table 2 


irvisulfatase activity of 24 


In column 2 of table 2 the type of each unknown 
strain is listed, based upon animal pathogenicity 


ind other biologie characteristics. The ty pe 


KUBICA 


AND 


BEAM 


TABLE 


ARYLSULFATASE Activity or M. Avium 


Culture 


Avian strains 
Kirchberg 


Sheard 


Avian 

Avian 

Avian 

Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
( iroup Ill Nonphotochromo 

gens 

Batte 

Batte 

Batte 

Batte 

Batte 

Batte 

Batte 

Battey 
Battey 
Battey 
Batte 

Batte 


Ill Battey 
V. intracellularis 


1 Week 


Group III 


Activity at Indicated Substrate 
Concentration? 


Type by Arylsulfatase 


0.001M 0.002M 


2 Weeks 1 Week 2 Weeks 


Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
Avian 
Avian 


Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 


* The type designation in column 2 is based upon growth at various temperatures and animal path 


ogenicity data 


t Degree of arylsulfatase activity as indicated by depth of red following addition of IM Na,CO 


= no color; no enzymatic activity 

= faint tinge of pink 
pale pink 
pink 
light red 
red 

deep red 


very strong enzymatic activity 


classification in column 7 is based upon aryl- 
sulfatase activity. It will be noted that strains 


P-50 to P-53 are listed as M 
basis of arylsulfatase activity, P-50, P-52, and 


avium; on the 
P-53 definitely are avian strains, whereas P-51 
behaves more like a Battey strain. All of the 
Battey strains were correctly identified 


Discussion 


The present data confirm earlier studies (3) 
that M. avium and unclassified Group III non- 
be distinguished from 
basis of arylsulfatase ac 


photochromogens may 


one another on the 


tivity. From this preliminary study, it appears 
that this is an additional method of distinguish- 
ing avian and Battey strains from one another 
In the experience of this laboratory, the method 
certainly is as reliable as animal pathogenicity 
techniques, provided it is performed as herein 
described. Then, too, the arylsulfatase technique, 
which takes only two to three weeks to perform, 
is much more rapid than animal pathogenicity 
tests, which may take as long as twelve weeks. 
Hence, presumptive identification of M. avium 
and Battey strains could be made on the basis 
of arylsulfatase activity and other rapid tests, 
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ARYLSULFATASE ACTIVITY 


TABLE 2 


ARYLSULFATASE AcTIVITY OF 24 
STRAINS OF Actp-FasT 


UNKNOWN 


Activity at Indicated 
Substrate 
Concentrationt 


Type by 
Arylsulfa 
tase 


ulture 0.001 M 0.002M 


1 Week 
2 Weeks 
Weeks 


Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Avian 

Battey 
Avian 

Avian 

Battey 
Battey 


*.36-0 
370 

38-0 
"40-0 


Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
85-0 Battey 
*-160-0 Battey 
39 Battey 
40 Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Battey 
Avian 
Avian 
Avian 
Avian 
Battey 
Battey + 


H 


| 


HHH 


| 


| 
H 


Type in column 2 based upon growth at vari 
ous temperatures and animal pathogenicity 
t See footnote to table 1. 
t Nonchromogenic culture. 


whereas the more time-consuming animal patho- 
tests could be used for final definitive 
Presumably, in time, 


genicity 
support of the diagnosis 
the arylsulfatase activity and other cytochemical 


tests may come to replace animal pathogenicity 
data as a means of differential typing of certain 
mycobacteria. Perhaps further studies will show 


that by increasing substrate concentration it 
may be possible to distinguish avian and Battey 
strains in seven to ten days. 

It should be emphasized here that, as in all 
other comparative studies performed in this 
laboratory, N. intracellularis behaves exactly 
like strains of unclassified Group I/1, and not at 
all like nocardiae. Com- 
municable Disease Center who have studied this 


believe 


Investigators at the 


organism along with other nocardiae 
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very strongly that N. intracellularis definitely is 
not a Nocardia (5). For these 
thought that some formal move should be made, 
as suggested in a recent paper by McMillen (6), 
to call this organism Mycobacterium intracellu- 


reasons, it 18 


laris and not Nocardia intracellularis 


SUMMARY 


The arylsulfatase activity has been studied 
of 46 cultures of acid-fast bacilli, representing 
strains of M. avium and unclassified Group II] 
It has been shown that 
distinguished 


nonphotochromogens. 
avian bacilli 
readily from Battey strains on the basis of their 
arylsulfatase activity following two weeks’ in- 
cubation in the presence of substrate 


tubercle may be 


SUMARIO 


La Actividad en Arilsulfatasa de los Bacilos Aci 
dorresistentes. II. La Diferenciacién del Myco 
bacterium Avium de las Micobacterias No 
Cromégenas Inclasificadas del 


Grupo III 


Se ha estudiado la actividad arilsulfatdsica de 
46 cultivos de bacilos dcidorresistentes, que re- 
presentaban cepas del M. avium y no cromégenas 
de! Grupo III inclasificado. Quecé demostrado que 
pueden distinguirse facilmente los bacilos tuber- 
culosos aviarios de las cepas de Battey tomando 
por base su actividad arilusfatdsica después de 
dos semanas de incubacién en presencia de subes 


trato 
RESUME 


L’activité de l'arylsulfatase des bacilles acidorésis- 
tants. I]. La différenciation de Mycobacterium 
avium du groupe III non-classé de mycobac 


téries non-photochromogeénes 


Les auteurs ont étudié l’activité de | arylsulfa 
tase dans 46 cultures de bacilles acidorésistants, 
représentant des souches de M. avium, et des 


souches non-photochromogénes du groupe III 


non-classé. On a montré que des bacilles tubercu- 
leux aviaires peuvent étre distinguées avec fidé- 
leur 


lité des souches Battey, en se basant sur 


activité d’arylsulfatase, deux semaines 


d’ineubation en présence d’une substance de base. 


apres 


Adde ndu m 


Since writing this paper, the writers have found 
that the use of 0.003M provides for a 
better differentiation of M 
Group III nonphotochromogens 


substrate 
avium from unclassified 


1 
1 
1 
T 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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THE ARYLSULFATASE ACTIVITY OF ACID-FAST BACILLI 


Ill. Preliminary Investigation of Rapidly Growing Acid-fast Bacilli 


GEORGE P. KUBICA 


{ Rece ived for 


INTRODUCTION 


It is well-known that the enzyme arylsulfatase 
can be demonstrated in most strains of acid-fast 
bacilli (1, 2). It how- 
ever, that, through the use of proper substrate 
concentration and appropriate choice of incuba- 
tion time, it 1s possible to subgroup certain of 
their aryl- 


has been shown (1-3), 


the mvcobacteria on the basis of 


sulfatase activities. Previous studies have shown 


that mammalian and avian tubercle bacilli can 


saprophy tic mvcobac- 


be distinguished from 
teria 
It has also been suggested (3, 4) that strains 


of M. fortuitum can be distinguished from sapro- 


phytic mycobacteria on the basis of arylsulfatase 


tivity. The present study involves an expan- 


sion and more detailed investigation of a portion 


of a previous report from this laboratory (3) 


concerning the enzymatic activity of rapidly 


growing acid-fast bacilli 
MATERIALS AND METHODS 


was employed in this 
recently 


4 total of 42 cultures 
study, including 25 stock strains and 17 
isolated rapidly growing acid-fast bacilli. The stock 
cultures were distributed as follows: 7 saprophyti 
mycobacteria, including 3 strains of M. phlei, 3 of 
V smegmatis, and one M. butyricum: 9 strains of 
VW. fortuitum (8 from D. W. Smith, Madison, Wis- 
consin, one from E. H. Runyon); 9 strains of un- 
classified Group IV rapid growers (from E. H 
Runyon, Salt Lake City, Utah). The 17 recently 
isolated rapid growers were comprised of 
phytes, M. fortuitum, and unclassified Group I/\ 
rapid growers; the actual identification of these 
as listed in table 2, was based upon cul- 
tural characteristics, pathogenicity, and 
carbohydrate utilization (5). Many of the 
had been maintained in frozen 
transferred to 


Ssapro- 


strains, 
animal 
cultures 
used in this study 
squeous suspensions (6) and were 
Léwenstein-Jensen medium just prior to use to 
ensure purity and viability of organisms. Before 
use in the actual test, all cultures were transferred 
to Tween®-albumin broth (15- by 125-mm 
cap tubes) to obtain the well-dispersed suspensions 
of broth cultures used in 


screw- 
used as inocula; the age 
this study was four days 
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The enzyme substrate, 
phthalein disulfate, 


Whitehead 


tripotassium phe nol- 
was prepared as described by 
and associates (7), and final concen- 
trations of 0.00025M and 0.001M added to 
Tween-albumin broth as described in a previous 
Replicate 
substrate 


were 
report (3) tubes of Tween-albumin 
broth with inoculated with one 
drop (0.05-0.1 ml.) of a four-day-old broth sus- 
pension of the daily in- 
tervals from one to five days post inoculation, cul- 
tested for arylsulfatase activity by the 
dropwise addition of 1M carbonate, The 
extent of enzymatic activity recorded as a 
variation in intensity of the red color of the di- 
sodium salt of phenolphthalein; the gradation of 
foot of table 1 


were 
~ultures being tested. At 


tures were 
sodium 
was 


color observed Ls listed at the 
RESULTS 


The data in table 1 compare the arylsulfatase 
stock 


mycobacteria during the five-day test 


activities of strains of rapidly growing 
period 
The same comparison for the set of 17 unknowns 


While both 
concentrations may be utilized to subgroup the 


is provided in table 2 substrate 
rapidly growing acid-fast bacilli, the distinction 
between strains can best and most rapidly be 
made with 0.001M substrate in two days 

It will be noted that the saprophytic mvyco- 
bacteria exhibit little or no enzymatic activity 
concentration, even aiter 


at either substrate 


five days, whereas strains of M. fortuitum are 
quite strongly positive within two or three days 
Another notable, and quite unexpected, observa- 
tion to be made from this study is the suggested 

unclassified 
fortwtum. A 


that the un- 


possibility of distinguishing many 
Group IV rapid growers from M 
perusal of data 


classified Group IV rapid growers have an aryl- 


these indicates 
sulfatase activity intermediate between that of 


saprophytes and M. fortuitum. A glance at 
table 1 reveals that strain IV-383 behaves more 


like M 


growers, 


fortuitum than like unclassified rapid 
while IV-156 acts more like a 
phyte. These two cultures will be discussed fur- 


ipro- 


ther in the next section. 

As a preliminary practical evaluation of this 
test, 17 recently isolated wild strains of rapidly 
growing acid-fast bacilli (designated by the pre- 


KUBICA 


TABLE 1 
ARYLSULFATASE ACTIVITY OF STOCK STRAINS OF 
Rapipty Grow1ne Actp-rast Bactuu 


Enzymatic Activity over 5-day 
Test Period at Indicated 
Substrate Concentration* 


0.00025 M 0.001M 


smeqmatis 
smeqmatia (mouse) 
smegmatis (402 
phlei 

phlei SA 

phlei 5 


hutyr icum 


156 
380 
’ 383 
415 
518 
’.573 


852 


6841 


* Degree of arylsulfatase activity as indicate 
by depth of red following addition of IM Na»CO 
= no color; no enzymatic activity 
faint tinge of pink 
pale pink 
pink 
light red 
red 
deep red strong enzymati 


very activity 


fix letter “T’”) included in the present 


These strains had been identified previ 


were 


study 


ously by the carbohydrate utilization scheme of 


Gordon and Smith (5); results of typing by 


carbohvdrate utilization are listed in column 2 


of table Except in a few cases in which the 
distinction between Group IV and M. fortuitum 
the 
par illeled those of the e irbohvdrate 

last table 2) 


that the arvl 


was not clear cut, results of irvisulfatase 


tests close ly 


utilization method (see column 


From all indications it appears 


AND 


RIGDON 


sulfatase test may find application as a rapid 
presumptive test for M. fortuitum 


Disct SSION 


The results of this study corroborate data ob- 
tained in the first paper of this series (3) and 
information from Wayne (4) 

From all indications it that it is 
possible to use the arylsulfatase test as a pre- 
sumptive differential technique to distinguish 
VM. fortuitum from saprophytic 
The differentiation of M. fortuitum from un- 
classified Group IV rapid growers, while not as 


appears 


mvcobacteria 


clear-cut as the former, may be possible; per- 
haps other combinations of substrate concen- 
time more fruitful 
observation is the that 
like cultures of M 
fortuitum used in this study. Since IV-383 for 
1 long time was listed as an unclassified rapid 


tration-incubation may be 
An interesting 


IV-383 behaved exactly 


fact 


grower, the thought immediately occurred that 
this might in fact be classified as M. fortuitum 
Carbohydrate utilizations performed on these 
strains showed that IV-383 reacted exactly like 
VM. fortuitum. Further revealed 
that Edwards and co-workers (8) and Gordon 
ind Mihm (9) also confirmed the classification 
of this organism as M 
tion with Runyon indicates that information on 


Investigation 


fortuitum. Communici- 
the source and classification of IV-156 is lack- 
ing. Hence, the indication, by arylsulfatase ac- 
tivity, that this is a saprophyte may be valid 
Further testing is necessary to properly type IV- 
156 


These data seem to indicate that arylsulfatase 


uctivity may prove to be a rapid, reliable tech- 
pathogens, 


distinguishing potential 


fortuitum, from saprophytic myco- 


nique for 
as M 
Further practical evaluation of this 


such 
bacteria 
technique will determine its ultimate worth as a 
tool for differential typing of rapidly growing 


iwcid-fast bacilli 


SUMMARY 
The arylsulfatase activity of 42 rapidly grow- 
bacilli was checked daily for a 
period of five days at two different 
has been shown that 


ing acid-fast 
substrate 
concentrations. It strains 
of M. fortuitum may be distinguished from rap- 
idly growing saprophytes and, in some cases, 
from unclassified Group IV rapid growers on the 
basis of their enzymatic activity following two 
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ARYLSULFATASE 


ACTIVITY OF ACID-FAST 


BACILLI 


TABLE 2 


ARYLSULFATASE ACTIVITY OF 


Enzymatic 


Set or “UNKNowN”’ Raprip Growers 


Activity over 5-Day Test Period at Indicated 


Subtrate Concentrationt 


Culture Identification*® 


0.00025M 


Fortuitum 
Fortuitum 
Fortuitum 
Fortuitum 
Saprophyte 
Fortuitum 
Fortuitum 
Fortuitum 
IV + 
Fortuitum Not done 
IV 
’-Fortuitum 
"129-9 Saprophyte 
*.136-9 lV + 
142-9 IV + t l 
148-9 IV + +i + 
167-9 IV -Saprophyte Not done 


* Typed by carbohydrate utilization 
t See Footnote, table 1 
Not done 


or three days’ incubation in the presence of sub- 
strate 


SUMARIO 


La Actividad en 
dorresistentes. III. Investigacién Preliminar dé 
los Bacilos A 
miento Rapido 


irilsulfatasa de los Bacilos Aci- 


idorresistentes de Creci 


La actividad arilsulfatdsica de 42 bacilos Aci 
dorresistentes de crecimiento rapido fué compro- 
bada diariamente durante un perfodo de cinco 
dias con dos distintas concentraciones de subes 
tratos. Ha quedado demostrado que pueden dis 
tinguirse las cepas del M. fortuitum de los sapro 
fitos de crecimiento répido y, en algunos casos, de 
los crecedores répidos inclasificados del Grupo IV, 
tomando por base su capacidad encimatica des 
pués de dos o tres dias de incubacién en presencia 


de subestrato 
RESUME 


Lactivité de lar ylsulfatase des bacilles acido 
sistants. III. Investigation préliminaire sur les 
acido-résistants rapide 


bacilles poussant 


ment 
Les auteurs ont vérifié quotidiennement |’acti- 


vité de l’arylsulfatase de 42 bacilles acido-résis 


Type by Arylsulfatase 
0.001M 


Fortuitum 
Fortuitum 
IV-Fortuitum 
IV 
Saprophyte 
Fortuitum 
Fortuitum 
Fortuitum 

IV 

IV -Fortuitum 
IV -Fortuitum 
Fortuitum 
Saprophyte 


oe | 


-Fortuitum 
IV 


IV -Saprophyte 


tants poussant rapidement, pendant une période 
de cing jours, A deux concentrations différentes de 
substance de base. On a montré que les souches 
de M. fortuitum peuvent étre distinguées des sa 
prophytes poussant rapidement et, dans certains 
cas, du groupe [IV non-classé de bacilles poussant 
rapidement, en se basant sur leur activité enzy 
matique aprés deux ou trois jours d’incubation en 


présence d’une substance de base 


REFERENCES 
Wuitrenead, J. E. M., P., ano Enc- 
paekK, H. C.: Arylsulfatase activity of myco- 
bacteria, J Path Bact, 1953, 65, 451 
Wayne, L. G., Juarez, W. J., anv 
E. G Arylsulfatase activity of 
actinomycetales, J Bact, 1958, 75, 367 
Kvusica, G. P., Vesta, A. L.: The aryl- 
sulfatase activity of acid-fast bacilli: I. In- 
vestigation of activity of stock cultures of 
bacilli, Amer Rev Resp Dis, 1961, 


NICHOLS 


ae robi 


acid-fast 
83, 728 
Wayne, L. G.: 
Gorpon, R. E., anp 
growing acid-fast bacteria: II 
scription of M ycobacte rum fortuitum Cruz 
J Bact, 1955, 69, 502 
Jones, W. D., Jn.: Simple method for 


Personal communication 
SmitrH, M. M Rapidly 


Species’ de- 


main- 


739 
1 2 ; ‘ 5 1 2 3 4 5 
- l 2 4 + 
q —|+/1 4 
2 -- l l 2 
7 3 l 4 | 5 5 
4 l 2 5 
l 2 4 4 
+ + ] 2 
T + l 3 4 
l - l 2 
T 3 l 2 5 5 
1 l + + 2 3 IV 
1 
T 1 + + l NDt 
7 -\+ 20ND 
{ 1 
(2) 
(3) 
(4) 
(5) 
(6) 


KUBICA AND RIGDON 


taining stock cultures of Mvycobacteriun ologic studies of tuberculin sensitivitv: II 


Amer J Clin Path, 1957, 27, 363 Response to experimental infection with 


species 


Wurreneap, J. E. M., Morrtson, A. R., anno mycobacteria isolated from human sources 
Youna, L.: Bacterial arylsulfatase, Biochen Amer J Hyg, 1960, 77, 218 
J, 1952, 51, 585 9) Gorpon, R. E., anp Mium, J. M.: A compari- 
(8) Epwarps, L. B., Patmer, C. E., Arrronti, L. | son of four species of mycobacteria, 
Horwoop, L., anp Evwarps, P. Q.: Epidemi Microbiol, 1959, 27, 736 


J Gen 


Case Reports 


EMPYEMA DUE TO SALMONELLA TYPHIMURIUM 


JUSTO KUNCAITIS ano ABDULLAH M 


OKUTAN 


(Received for publication June 6, 1960) 


INTRODUCTION 


Among the salmonella, other than typhosa, 
been ire- 


Worth mentioning 


Salmonella typhimurium has more 
quently found in man (1-7) 
and 


that 


ire the conclusions arrived at by sennett 
Hook (8) and by Hook and associates (9) 
some diseases, like malaria, relapsing fever, bar- 
tonellosis, viral hepatitis, and sickle-cell anemia, 
create a special predisposition for the infection 
with Salmonella 

Sometimes the salmonella show the ability to 
produce localized com plications as well as the 
ibility to invade tissues which previously have 
site of disease (8S, 10) 


been the pre-existing 


Pulmonary involvement due to Salmonella is 
the most frequent complication. Goulder, Kings- 
(11) reported that S. cho- 


leraesuis Was responsible for the deve lopment of 


land, and Janeway 


pneumonic symptoms and signs in 30 per cent 
of the Before 
monary complications were known to be due to 
S. paratyphi A and B, but in 1928 Bullowa (12) 
was able, for the first time, to detect pulmonary 


cases 1930, most cases of pul- 


complications due to S choleraesuis in the H if- 
lem hospital 


Although pulmonary to Sal- 


involvement due 


monella is quite frequent, the invasion of the 
pleural space by the organism and, as a conse- 
quence, the occurrence of purulent pleuritis has 
been observed rarely up to the present time 
Some cases ol empvema due to Salmonella 
found in the literature seem worth mentioning 
(10, 13-17) 


very 


Empyemas due to S. typhimurium 
ire a rare finding. Demanet (16) in 1957 
mentioned the report of Clements and colleagues, 
in 1949, on pericarditis and purulent pleurisy 
child 


months old. The same writer in 1957 reported a 


due to s&s 


caused by S. typhimurium in a fourteen 


well-documented case of empyema 
Seligman and colleagues (5, 6), 


Felsenfeld and Young (2) do 


tu phi murium 


Saphra (4), and 


From Sunny Acres, Cuyahoga County Tuber- 


culosis Hospital, Cleveland 22, Ohio 


not mention a single case of empyema due to S 
typhimurium in their numerous statistics 

Being unable to find more than a few pub- 
lished cases of empyema due to S. typhimurium 
the present writers thought it would be of in- 
terest to report the following case: 


G. T., a 54-year-old Negro male, was found to 
have a left pleural effusion and a small amount of 
pulmonary infiltration in the left upper lobe zone 
in October, 1953. In December, 1954, three sputum 
smears were positive for acid-fast bacilli. The pa- 
tient streptomycin and PAS in 
two tuberculosis hospitals, and discharged 
with medical advice in April, 1956. He was not seen 
again until August 13, 1958, when he was admitted 
to Lowman Pavilion of Cleveland City Hospital 
from the emergency that hospital His 
chief complaints were diarrhea, nausea, and vom- 
iting of two days’ duration. He stated he had vom- 
ited six to eight times, and the vomitus consisted 
of greenish material. He also complained of watery 
fifteen to twenty times a day, without 
mucus or blood, but 
mus and abdominal cramps 

The patient was a vagrant and had been drink- 
ing excessively prior to his admission. He was given 
therapy He had no gastrointestinal 
symptoms whatsoever after his admission to the 
hospital. The patient was given no chemotherapy 
(none was indicated) He was discharged on Se p- 
tember 17, 1958 (with no change in his pulmonary 
status) for further follow-up observation by serial 
chest films at the outpatient clinic 

He was admitted to Sunny Acres Hospital or 
May 8, 1959, because of an increase in the pleural 
effusion at the left base since his discharge from 
Lowman Pavilion in September, 1958. On admis- 
sion, he appeared well-developed, undernourished, 
and chronically ill 

Examination of the chest 
decreased breath sounds in the lower 
left hemithorax posteriorly. The chest 
metrical and the left side was than the 
right. The liver edge was palpable finger- 
breadths below the right costal margin, and was 
and nontender. Internal hemorrhoids 
No sputum specimen could be ob- 
tained on admission. Blood morphology and uri- 
nalysis were within normal limits. Fasting blood 
sugar was 96 mg. per 100 ml.; blood urea nitrogen 
75 mg. per 100 ml. The albumin-globulin ratio was 


was treated with 
was 


room of 


diarrhea 


associated with some tenes- 


supportive 


revealed flatness and 
third of the 
was asym- 
smaller 
two 


firm, smooth 
were present 
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was 76 gm. A 
negative after 
hours. The patients 


0.76:1, and total 
cephalin flocculation 
twenty-four and forty-eight 
vital was 2,000 cc. An admission 
roentgenogram of May 8, 1959, showed haziness 
at the left base characteristic of pleurisy. The 
lateral wall of the left hemithorax was drawn in- 
ward. In the left apex there were “fibrotic looking 
shadows” with extending down toward 
the left hilus 

On a left lateral chest roentgenogram of May 
11, 1959, haziness was the chiefly 
posteriorly. The oldest available chest film (Febru- 
ary 6, 1953) was normal, except for a small calci- 
fied patch in the left lower lung field. By October, 
1953, extensive pleural density was present at the 
left base and a small amount of pulmonary infil- 
tration in the left upper lobe. Between October, 
1953, and April, 1956, several chest films showed 
some decrease in the amount of pleural density at 
the left base and a decrease in the pulmonary in- 
filtration. Serial roentgenograms showed no change 
from April, 1956, until December 4, 1958, when 
there was an increase in density in the left 
a further increase in density was noted in this area 
on the film of April 8, 1959 

A left thoracentesis was attempted on May 
1959, without success. A second attempt was mack 
on July 20, 1959. This yielded about 50 ml. of 
purulent fluid. Culture of this specimen revealed 
gram-negative bacteria, which were later identified 
as Salmonella typhimurium The bacteria did not 
ferment lactose, salicin, or saccharose ; they formed 
acid-gas with dextrose, maltose, and mannitol. They 
were motile, produced Hes, were indol negative 
urea broth negative, methyl red positive, Voges- 
Proskauer negative, and utilized citrate. There was 
positive agglutination with polyvalent Salmonella 
“©” serum and group “B,” also with Salmonella 
“H” antiserum, group i 

On August 6, 1959, a decortication of the thick- 
ened pleura over the lower lobe of the left lung was 
performed, and the empyema pocket was excised 
During the surgery the pleura was found to be 
thick and calcified. About 20 ml. of purulent ma- 
terial were obtained from the empyema pocket 
The empyema fluid was again cultured, and the 
organisms which grown again showed the 
characteristics of Salmonella typhimurium. Several 


serum protein 
test was 


capacity chest 


strands 


seen at base, 


base 


29 
22 


were 


urine cultures sterile. Feces were also ex- 
amined for Salmonella typhimurium, but the 
sult was negative. From both the pleural fluid and 
scrapings of the pleural pocket, viable Salmonella 
typhimurium was All three 
Salmonella were sent to the Ohio Department of 
Health Laboratories, Columbus, Ohio, and 
identified as Salmonella The 
ganism was very susceptible to chloramphenicol 
Agglutination tests were made on August 27, 1959 
The patient’s serum gave the following results 
typhoid “H” positive 1/20, typhoid “O” positive 
1/160, paratyphoid A (flagellar) 20, 
paratyphoid B (flagellar b, 1, 2) positive 1/20 


were 


isolated cultures of 


were 


typhimurium or- 


positive 1 
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The patient’s postoperative course was un- 


eventful; the left lung expanded well 


SUMMARY 


Among the salmonella other than typhosa, S. 
typhimurium is the frequent cause of 
infection in man. Empyema thoracis as a compli- 
cation of this infection is an extremely rare find- 
ing. A case of empyema thoracis due to Sal- 
monella typhimurium is reported. In this case, 
the onset of the Salmonella infection could not 
be determined definitely, and it is not entirely 
clear whether there had been a 
pleural effusion and that this became infected 
some four or five years later by Salmonella, or 
whether the two episodes were entirely separate 


most 


tuberculous 


SUMARIO 


Empiema Debido a la Salmonetla Typhimurium 


Entre las Salmonellas otras que typhosa, la 
llamada Salmonella typhimurium es la causa mas 
de Empiema 


como una complicacién de esta infeccién es un 


frecuente infeccién en el hombre 


hallazgo sumamente raro. En este trabajo se in 
forma sobre un nuevo caso de empiema causado 
por la Salmonella typhimurium. 

En el caso aqui descrito el principio de la in 
feecién con Salmonella typhimurium no pudo ser 
determinado con certeza, y no es muy claro si ya 
habia existido previamente una efusién pleural 
tuberculosa y que ésta ha sido infectada con la 
Salmonella unos 4 6 5 anos después; o si se trata 
de dos episodios que han de ser considerados como 


completamente separados uno del otro 
REsUME 


Empyéme da 4 Salmonella typhimurium 


Parmi les salmonella et autres typhosa, S 
typhimurium est la plus fréquente cause de |’in 
fection chez homme. L’empyéme thoracique, en 
tant que complication de cette infection, est ren 
contré trés rarement. Les auteurs rapportent un 
cas d’empyéme thoracique dd a S. typhimurium 
Dans ce cas, le début de |’infection A Salmonella 
ne put pas étre établi d’une facgon sure, et on ne 
sait pas trés clairement s’il y eut un épanchement 


pleural tuberculeux et si celui-ci fut infecté quatre 


ou cing ans plus tard par des salmonella, ou si les 


deux épisodes sont entiérement A part 
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HYPERSENSITIVITY TO ISONIAZID WITH NEUTROPENIA 
AND THROMBOCYTOPENIA’ 
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INTRODUCTION 


Isoniazid is the most potent, best tolerated, 
ind safest drug used in the treatment of tubercu- 
When 
during dual- or triple-drug therapy, isoniazid is 
the ‘offending 
following case with unusual manifestations 


losis a hypersensitivity reaction occurs 


not usually suspected as went 


The 
Ls therefore reported 


Case Report 


\ 25-vear-old white Army switchboard 
admitted to Fitzsimons 
March 23. 1960, for evaluation of his 
pulmonary infiltration. He had had 
a ten-day febrile illness in 1952, shortly afte 
he had started shoveling chicken manure on an 
Arkansas farm. He stationed in Korea in 
1954, but had no known specific exposure to tuber 
There history of allergi 
\ chest roentgenogram in 1953 showed 
scattered, densely calcified, 3 to 6 mm. pulmonary 
densities with hilar Films in Febn 
ury and March, 1960, showed these findings plus i 
infiltration in the right apex. A first 
und a 1:1,000 h:stoplasmin 
positive. The 
Fungal serologi 
were 


super 


visor was General Hos- 
pital on 


was 


culosis was no disease 


many 
calcification 
soft, nodular 
strength tuberculin test 
intradermal test coceidioidin 
skin 


mogram, 


were 
tests, he 
Multiplk 


tung um 


test was negative 


and urimalysis normal 
and 


yeodacterium tube 


examinations lor 
negative 


tuber: 


sputum gastrin 


were 


tative diagnosis of active pulmonary 


inactive histoplasmosis was made ind 
500 me. of 

ind 50 me. of 
begun on the tenth 
The isoniazid blood 
was 64 y per ml 


On hospital 


und 


ment with woniazid, 6 gm. of sodiun 


PAS 


wits 


pyridoxine, all twice daily 


hgure | 
concentration at sx ho 


hospital day 


day 19. the Pp cle veloped 


ipular eruption on the palms followed by malaise 


itient 


i mild sore throat 


first 


und figure 2). Fever was noted 
evening of day 54. Fx 
tiled 
maculopapular eruption 
right, and bilateral pos 
cervical idenopathy There 
ifter a Rumpel-Leed test 
tender 


for the time on the 


imimation the next morning revs fever 


generalized, nonpruriti 
exudative tonsillitis on the 
und right 
were no petechiae 
The liver and spleen were 
The leukocyte 

hospital day 34 


ind 


anterior 
even 
not palpable or 
count which had 
was 900 per cu 


3 nonsegmented neutrophils 


Hospital 


been normal on 
6 seg- 


SY ly mh 


mm., wit! 


mented 


From Fitzsimons General Denver 


Colorado 


HANSEN 
1960) 


phocytes, and 2 monocytes per 100 cells (figure 3) 
Platelets were decreased on the ac- 
tual count the following day was 74,000 per cu. mm 
Throat culture grew normal flora; blood culture 
sterile. The bilirubin and heterophil 
iggiutinins were normal. Bone marrow examination 
revealed normal maturation of the erythroid series, 


microscopy ; 


was serum 


irrest of the myeloid elements at the metamyelo- 


cyte stage, and a decrease in the number and frag- 
mentation of megakaryocytes 
Penicillin therapy was instituted 
lium PAS, and pyridoxine 
ind complete improvement occurred in the patient 
On hospital day 77, pyri- 
day 78, isoniazid in 
mild and 
his first 


Isoniazid, so- 


were stopped Prompt 


ind in his hemogram 
doxine reinstituted; on 
dosage. The 
immediately 


was 


low patient noted nausea 
malaise after 
zid. Eosinophilia was noted for the 
day 82, revealed a 
generalized maculopapular eruption and 


Isoniazid and pyridoxine were 


isonia- 
that 


dose of 
first time 
ilternoon. On examination 
posterior 
ervical adenopathy 
liscontinued, with prompt recovery 

was not the offender, 


followe d by 


lo ensure that pyridoxine 
restarted on day 90, 
dav 93. No untoward re 

drugs or later daily 
ulded. The right 
Except is noted 


sodium 


was 
PAS on 


to the 


action was noted 


when streptomycin 


was apical lesion decreased in 


ibove. no other medi ation 


vas given 
Discussion 


Che initial reaction in this 


i slow inactivator of isoniazid, 


patient, who was 
was characterized 
fever, and severe 


by malaise, rash, adenopathy, 


No purpura 


neutropenia and thrombocytopenia 
The tonsillitis may 


vas obse rved have been due 


to a secondary infection. Following recovery, 
reinstitution of isoniazid in lower dosage caused 
inorexia, malaise, and eosinophilia, followed by 
Minimal 


Pyridoxine 


wlenopathy and a rash thrombocyto- 


penia may have recurred alone 


caused no difficulty, nor did sodium PAS 
The 
peripheral 


nerve damage 


ordinary toxic reaction to isoniazid is 


neuritis; to eighth- 


and to PAS 


streptomycin, 
und its derivatives, 
gastrointestinal upset 

wtions to all 
Th 
begin several weeks after the 
ilter 


Hypersensitive or allergic re 


three of these drugs may be similar (1) 


reactions usually 


offending drug is first started or promptly 
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100 


Pyridoxine 
re) 


| 800,000 


Penicillin 
(unrTs) 


Streptomycin 


Fic. 1. Drug therapy administered to patient, showing hospital day and drug dosage 


48 49 50 Si S2 53 55 S56 S? SB 6O 6! 62-77 78 79 83 84 85 


Fic. 2. Temperature curve, significant symptoms, and findings 


its reintroduction. The manifestations of hyper- itis, convulsions, anemia, leukopenia, and 


sensitivity, In approximate order of descending thrombocytopenia (1-14). Fatalities have oc- 
frequency, are fever, dermatitis, eosinophilia, curred. Para-aminosalicylic acid and strepto- 
adenopathy, atypical lymphocytosis, hepatitis, mycin each cause hypersensitivity reactions in 
irthralgia, asthma, pulmonary infiltrations, neu- about 5 per cent of patients being treated for 
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Piotelets 


Leukocyte 


per 


per mm) 


10,000 


7,400 


AC 


900 


1,000 


74 


1,750 


2,900 


4,500 


10,400 


11,000 


11,000 


11,700 


6,800 


7,600 


7,700 73 


Fic. 3. Hemograms of 


with gradual recovery 


patient 


tuberculosis with either drug; isoniazid causes 
such reactions less than 1 per cent of the time 
(2). Intradermal and patch tests, as well as i 
vitro tests, do not reliably determine the offend 
ing drug or drugs 
Hypersensitivity to 


isoniazid as manifested 


by neutropenia and thrombocytopenia occurs 
very rarely, although a report on the toxicity of 
isoniazid by the Committee on Therapy of the 
American Thoracic Society in 1953 referred to 
(15). In 1954, Mellette and 
Agress (14) found neutropenia, lymphocytosis 


such occurrences 


ind possible thrombocytopenia in a patient al- 
lergic to both isoniazid and PAS. Since then no 


reports of neutropenia or thrombocytopenia at 


tributed to isoniazid could be found in the Eng 
lish literature 

When the patient developed drug hypersen 
sitivity, sodium PAS was suspected as the causa 
tive agent. Subsequent events showed the im- 
portance of stopping all drugs and independently 


reintroducing each one 


SUMMARY 


Hypersensitivity reactions which occur in the 
course of antituberculous drug therapy are most 
They 


may, however, as in this case, be due to isonia- 


commonly due to PAS or streptomycin 


zid. The patient in the present report developed 


Note leukopenia and thrombocytopenia on day 55, 
Eosinophilia began on day 78 


thrombocytopenia and neutropenia as part of 


the hypersensitivity reaction 
SUMARIO 


Hipersensibilidad a la Isoniacida con 
Veutropenia y Trombocitopenia 


Las reacciones de hipersensibilidad que apare 
cen en el transcurso de la farmacoterapia antitu- 
berculosa se deben mds habitualmente al PAS o a 
pueden también 


la estreptomicina. Sin embargo 


deberse, como en el caso descrito, a la isoniacida 
El enfermo del caso manifesté trombocitopenia y 
neutropenia como parte de la reaccién de hipersen 


sibilidad 
RESUME 


Hyper-sensibilité a Visoniazide ave 


neutropente et thromboc ytopente 


Les réactions d’hypersensibilité qui se pro 
duisent au cours de chimiothérapie antitubercu 
A la 


leuse sont le plus souvent dues au PAS et 


streptomycine. Elles peuvent cependant, comme 


dans ce cas, étre dues A l’isoniazide. Le malade 
dans le cas rapporté, développa une thrombocyto 
pénie et une neutropénie comme manifestation de 


réaction d’hypersensibilité 
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THE IDENTIFICATION OF TUBERCLE BACILLI IN 136 
SURGICALLY RESECTED LUNG SPECIMENS 


The Influence of Preoperative C 


emotherapy Utilizing High-Dosage 


and Low-Dosage Isoniazid 


This report is concerned with the ability 

bacilli from resected lung specimens 
received drug ther 
The 
the 


bacilli in lung tissues removed 


tube le 


patients who have upy for 


tive tuberculosis was to 


pulmonary 


termine if there is any difference in ability 


tube rele 


to recover 


from patients treated with low doses of isoniazid 


itients treated with high doses of the drug 
se of high doses of isoniazid was begun at 
the fall of 1956. During the 
January, 1957, and 
surgi il resections ot 


hospital im two 


r penod between January 


1959, 68 patients underwent 


segments, or lobes for re 
All 68 of 
10 to 20 mg. of 
weight In addition all 
mg. of pyridoxine 
wid (PAS) daily 
ilso rece ived strey 


1956, patrents 


pulmon irv subsegments, 


thes« patients 


siduals of tuberculosis 
tre ited daily 
body 
100 
iminosalhicv le 

SOS per 


the 


were with oniazid 
per Kg. ol 
12 gm 
6S 


ind 


these 


were given 
Of 
cent tomycin 
fall of 
entional 

pl s 1 gm. ol 

small number « 

vi of strey 
treated with lower doses of isoniazid 


tients 

Prior to were 
300 me 
streptomycm third day 
f patients received PAS in 
Sixtv-eight of thes 
ind sub 


isoniazid 


doses of 
every 
nati 


fomvemn 


were const 


to surgical resection 


i etrospect e study 
thods 
removed lung 
groups 
nodules 
glass 
wid-fast-staining 
bacilli. Prepared 
mounted slides und 
In addition 


inoculated from 


The following n were used to ident 
le bacill im the 
136 pater n both tre 


material 


tuber tissues of 
itment 
Irom the centers ol 
ured directly 
for the 


li resembling 


was onto ind 


sme 
imined resence ot 
tubercl 

stained tissues were 
bacilli 
ind guinea pigs 


tuberculous 


on 


presence of recorded 


| Wis 


were 


tures 


ension of ground tissue 


dige sted with 


into 


ol this tissue suspension was 


sodium phosphate in an incubator twenty-four 
ind inoculated 
The Léwenstein-Jensen 
for inoculation of the 136 « 
of patients tre uted with high doses of 
ilbumin 


Léwenstein-Jensen medium 


hours was then inother 
medium 
the 


isoniazid 


was 
6S « 


ture 


In 


oleic-acid medium was used in 


the 


Speci il 
uidition to 


bacilli 


is tabulated in 


by all of the 
table 1 


immediately pre 


The recovery ot tubercle 


techniques outlined above 
Tubercle bacilli 


pared slides or recovered in cultures in more than 


were seen on 


The 


ipproximately 


per cent of all removed tissues ability to 


dentify organisms was enhanced by 
10 to 18 per cent by examination of stained tissues 
n contrast to direct smears of caseous material 


section was 44 to 118 per cent more 


presence of bacilli on stained smear or tissue 
freque nt m 
Positive cultures were 


the “high-isoniazid” group 


obtained in an approximately equal number of 
(324 to 338 
Guinea pigs inoculated with caseous mate- 
presence of M ilosis 


high-dos- 


ises in both treatment groups per 


cent) 
rial 


wis 


revealed that the tubere 
132 


isoniazid 


cent more frequent in the 
Only 


both 


per 


ge treatment group a small num- 


tissues im 


treatment 


the 


resected lung 
ind 9, 


ny 


er ol 
did not reveal 
These patients 


for M. tu- 


to 


ively) 
bacill 


cultures 


groups (3 respec 


presence of tubercle 


were reported to have positive 


osts trom sputum or gastric contents prior 


surgery 


The rates of recovery of M. tuberculosis by 


ind guinea pig inoculation studies are tabu- 


More than half of all patients had 


tor 


lated 


ultures 


n table 2 
ind guinea pig inoculations negative 
M. tuber The 


ind guinea pig inoculation from the 


ilosis incidence of both 


positive 


ulture Same 


tissue much less than the incidence of both 


wis 
inoculation, and 
the 


negative culture and guinea 


132 pe 


\ remaining small group of 


pig 


was approximately cent higher in 


gh-isoniazid group 


wes was associated with either positive cultures 


guinea pig inoculations 
table 3 the 
the direct 
most the reverse of the 


2. In table 3, 19.1 to 


sected specimens revealed the 


bacilh 


was 


tubercle on 


situation cle scribe d in table 


int ice nee ol 


both smear and tissue section 


cent of the re- 
absence of tubercle 
ind on direct smears 
Approximately half of the 
direct 


bacilli both in tissue sections 


of caseous material 
methods 


the 


specimens were positive by these 


of examination. In those cases in which either 


tissue or smear of material was 


for M 


cidence 


caseous positive 


tuberculosis, there was a slightly higher in- 


in favor of the group with positive tissue 


ind negative direct 
The ineide nee 
ible bacilli 


summarized in table 4 


smear 
of the failure to demonstrate vi- 


in surgically removed lung tissues is 


All tissues contained case- 


Notes 
The 
The u 
ture 
ind 
the wes al- 
cul 
portic: 
§ 
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TABLE 1 
Recovery or TuBerc ie rrom 136 Resectep LuNnG Specimens 


Tissue Section, 
Positive for 


Treatment Group 
M. Tuberculosis 


15 (66.2%) 
53 (78% ) 


Low-isoniazid (68 cases 
High-isoniazid (68 cases) 


TABLE 2 
IsoLATION OF TUBERCLE BacILLI IN RESECTED 
Tissues BY CULTURE AND GUINEA 
Pic INOCULATION 


Culture 
Positive, 
Guinea 
Pig Inoc 


Guinea 
Pig Ino 
culation 
Positive 


Culture Culture 
and and 
Guinea Guinea 
Pig Inox Pig Inox 
ulation ulation Culture ulation 
negative Postive Negative Negative 
for M for M for M for M 
Tuber T uber T uber 


culosis os culost culost 


Treatment Grouy 


Low-isoniazid 39 

(57.3% 

High-isoni 36 
azid (68 


cases 


6S cases) 


ous granulomas consistent with a diagnosis of tu- 


Viabk 


to 573 per cent of all cases 


bacilli were not recovered in 53 
In the 


berculosis 
low- and high- 
isoniazid treatment groups, 8 and 9 tissue speci- 
mens, respectively, failed to show the presence of 
acid-fast staining bacilli in immediately prepared 
Although cultures and 


aforementioned 


smears or tissue sections 
guinea pig inoculations from these 
tissues were also negative, cultures positive for M 
tuberculosis were obtained from sputum or gastric 
specimens before surgery 

The incidence of negative 


cultures and guinea 


pig inoculations from tissues, the type of chemo- 
chemo- 
There 


tissues of patients 


duration of preope 
referred to in table 5 
bacilli in the 
receiving low doses of isoniazid when preoperative 


therapy, and the 


therapy are were 
fewer culturable 
chemotherapy had been received for less than six 
months. However, in patients who received treat- 
surgery, there 


ment for six months or more before 


was little difference incidence of viable ba- 


ol 66 per cent 


in the 
cilli im removed tissues. An average 
of all 136 tissues examined in the aforementioned 
groups failed to demonstrate the 


bacilli 


two treatment 


presence of viable tubercle 


In all phases of the present study there appears 
a slightly higher incidence in the ability to 
identify tubercle bacilli in the group ol 


treated with high doses of isoniazid. It 


to be 


patients 


who were 


Direct Smear 
Positive for 


M. Tuberculosis 


38 (55.9%) 
41(60.3%) 


ISOLATION OF 


Guinea Pig Inocu 
lation Positive for 
M. Tuberculosis 


Culture 
Positive for 
M. Tuberculosis 


No Bacilli 
Found 


8(11.8%) 
9(13.2%) 


22(32.4%) 
23 (33.8%) 


21 (30.9%) 
30 (44.1%) 


TABLE 3 
TUBERCLE BaciLui REsECTED 
Direct SMEAR AND STAINED 
Tissue SecTION 


TisSUES BY 


Tissue Tissue 
Section Section 
and Direct and Direct 
Smear Smear 
Negative | Positive 
for M for M 
T uber T uber 


culosis culosis 


Tissue 
Positive, 
Smear 
Negative 
for M 
Tuber 


culosts 


Treatment 
Group 


Low-isoni 5 30 
azid (68 
cases) 

High-isoni 
azid 6S 


cases 


TABLE 4 


INCIDENCE OF THE FAILURE TO 
VIABLE 


DEMONSTRATE 


Culture and Guinea 
Pig Inoculation 


Bacilli 
Negative for Seen on 


Treatment Group 


i Growth 


M. T uberculs 


Low-isoniazid (68 cases 39 (57 
High-isoniazid (68 cases) 36 (5: 


TABLE 5 
RELATIONSHIP BETWEEN THE FaILurRE To RE 
COVER VIABLE BACILLI AND THE DURATION OF 
PREOPERATIVE TREATMENT 


Low-Isoniazid High-Isoniazid 
Group Grouy 


Percentage Percentage 
With Cul- With Cul 
ture and’ ture and 
suinea Pig Guinea Pig 
Inocula Inocula 
tion Nega- tion Nega 
tive for M. tive for M 


Number of Months of 
Treatment 
umber 
ot Cases 


{ 
Number 
of Cases 


749 
Smear 
Positive, 
Tissue 
|| Negative 
for M 
T uber 
15 8 
13 %) (22.1% 11.8)% 
19.1%) (11.7%) (11.8%) 
32.3 13.2% 5%) lor 99 107 ‘ or 
%)| (22.1% 2.9%) 
3% 
T uber T uber 
Miost 
6-12 34 67.6 64.5 1s 
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was difficult to evaluate the extent of residual dis- 


ease in the resected lung tissues of both groups of 


patients because the study extended over a period 


of approximately four years. However, it was the 


writers’ general opinion that the extent of disease 
180- 


in those patients treated with high doses of 


greater than in those patients 
The 


of all removed lung specimens contained cavities 


niazid was slightly 


doses of isoniazid majority 


treated with low 
With regard to the failure to demonstrate the pres- 
ence of viable tubercle bacilli, the number of tissue 
specimens failing to reveal viable bacilli was only 
low-isoniazid treatment 


43 per cent higher in the 


group 

It is worthy of mention that each group of 68 
two drug regi- 
(300 me 


three 


patients was treated with one of 
The 
ind streptomyecim (1 gm 
than the 


mens combination of isoniazid 


daily every days) 


is considered less effective combination of 
isoniazid and PAS 


investigators believe that pyridoxine ex- 


daily 

some 
erts its antineuritis effect simply by lowering the 
ivailable for 


played a part in in- 


dosage of isoniazid antimicrobial 
effects’? Thi 


results reported in the high-isoniazid- 


may have 


fluencing the 
PAS treatment group 
with relation to isoniazid was much lower 


However the dose of py- 


ridoxine 
cases reported herein than in the animal 


MeCune 


considerations 


m the 
experiments of und associates, 


the pre- 


The two mentioned in 
Conf on Chemo- 
1956, p. 20 
Tube re 


Livines, D. B.: Trans 15th 
Tubere, VA, Army & Navy, 
McCune, R., et al.: Amer Rev 
76, 1100 


ther 
1957 


ceding two paragraphs may have influenced the 
results of this report. The selection of drug regi- 
mens would be in favor of better results in the 
high isoniazid-PAS group. On the other hand, the 
pyridoxine for biologically active 
isoniazid may have nullified this advantage. By 
the methods used herein, it appears that it is not 
possible to detect any differences between the two 
drug regimens with relation to the ability to re- 
cover viable bacilli from resected lung tissues 

In summary: The use of guinea pigs in addition 
to cultures increased the incidence of the demon- 
stration of viable bacilli in resected lung specimens 


With regard to the 


intagonism of 


by approximately 12 per cent 
immediate identification of bacilli in removed tis- 


sues, the examination of stained tissue sections 
uppeared to be significantly superior to the exam- 
ination of direct smears of caseous material. There 
ippears to be no significant difference in the abil- 
ity to recover tubercle bacilli from removed lung 
tissues of patients treated with high doses of iso- 
niazid, PAS 


isoniazid plus intermittent streptomycin 


und pyridoxine versus lower doses of 


Srerpnen J. 

B. Tucker 

Witiarp F. AnGcen 
Pulmonary Disease and Pathology Services, 
Valley Forge Hospital, Phoenixville, 


Pennsylvania 


Gene ral 


June 4, 1959 


*Present address: 2nd General Hospital, APO 
180, New York, New York 


TOXICITY OF CYCLOSERINE COMBINED WITH ISONIAZID IN THE 
TREATMENT OF TUBERCULOSIS IN CHILDREN 


Fifteen infants and children, whose ages ranged 
from eight months to thirteen years, were treated 
with isoniazid. The 
per kg of body 


with evcloserine’ combined 
dose of cycloserine was 20 mg 
weight and that of isoniazid varied from 5 to 10 
mg. per kg. Pyridoxine and other anticonvulsant 
were not prophylactically. Weight, 
rate, temperature, and respiratory 


Blood cell 


initially, at 


drugs used 


appetite . pulse 
and urin- 
weekly in- 


Each pa- 


rate were recorded counts 
performed 


monthly intervels 


ilvses were 
tervals, and later at 
tient was closely observed by the resident hospital 
personnel for any change in personality or behav- 
ior. The 
the blood of the children were usually more than 


20 y per ml. These within the 


concentrations of cycloserine obtained in 
concentrations are 


‘Cycloserine was supplied as Seromycin by Eli 
Lilly and Company 


therapeutic range. Very low concentrations may 
be accounted for by blood samples obtained be- 
vond the peak levels. Although concentrations of 
eycloserine as high as 35 y per ml. of serum were 
obtained, there were no toxic reactions among this 
closely observed group of children 

The drug concentrations in an initially treated 


January and June, 1957, are set 


and the cycloserine concentrations 


group, between 
forth in table 1: 
in the blood of a second group, treated between 
August, 1957, and May, 1958, are shown in table 2 

In summary: Cycloserine (20 mg. per kg.) and 
isoniazid (5 to 10 mg. per kg.) were administered 
together to infants and children with primary tu- 
berculous infections. Concentrations of cycloserine 


in the blood were determined and found to be 


within the accepted therapeutic range. Pyridoxine 
and anticonvulsant drugs were not administered to 
There were no toxic effects from 


these patients 


TABLE 1 


BLoop CONCENTRATIONS IN 


rHE BLoop oF CHILDREN TREATED WITH CYCLOSERINE 


Initial Grou, January to June, 1957 


Age in Years or 


Patic 
Patient Months 


Weight 


A.E 
V.H 
A.B 
M.P 
R.W 
A.A 2 years 
JW 3 years 


2'6 years 
15 months 11 


13.6 


10.0 16.019 
10.08.0* 17 
15.013.010.019.017.55 
13 months 9.1 13.08.0* 16 
4 20.0 12.020.023.025 24.0 28.0 
13.6 110.010.011.017 
29.5 19.0 19.031.019.0 31.0 27.0 30.0 18.0 22.5 


0 22.0 15.0 18.017.023.5.20.013.0 
0 13.017.017.015.014.017.016.017.58.0* 
0 21.035.021.028.025.028.023.5 25.5 
514.7 15.0 7.0* 
30.0 14.5 25.5 
5 19.0 34.0 23.0 27.0:27.0 20.5 


* The blood samples were taken at longer intervals than when maximal concentrations occur 


TABLE 2 


BLoop CONCENTRATION IN 


rHE BLoop or CHILDREN TREATED WITH CYCLOSERINE 


Second Group, August, 1957, to May, 1958 


Age in Years or 


Months Weight Sept 


Patient 


5 years 

12 months 
3 years 

S years 

13 months 
13 years 

8 months 
5 years 


Oct Nov Dec Jan 


18.0 
30.0 
15.0 
9.0* 
17.0 
19.0 


14.0 


* The blood samples were taken at longer intervals than when maximal concentrations occ 
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He 
— 3 Apr May 
re 
A.B ~ 16.4 17.5 23.0 17.5 20.0 
CC 8.1 33.0 32.0 13.0 21.0 32.0 19.0 
L.H 11.4 14.0 42.0 19.0 14.5 9.0* 12.0 
C.L 30.9 10.0 6.0* 10.0 10.0 20.5 7.0% 7.0* 
GJ 9.1 24.0 23.0 23.0 
G.W 27.3 14.0 24.0 9.3* 20.0 19.5 
C.R 7.8 26.0 64.0 27.2 
E.R 15.0 (56.0 27.2 
= 


NOTES 


these drugs during the two-year period of this State University of New York; 


study College of Medicine, Downstate Medical Center 
Brooklyn, New York: and 

Second Pulmonary Disease Division 

Kings County Hospital Center, Brooklyn, New 


Bracio 
KAUFMAN 
Harotp A. Lyons 
Warton York 
Departments of Medicine, Pediatrics, and Pa- 


thology January 5, 


CORTISONE AND TUBERCULIN AS ADJUVANTS TO STREPTOMYCIN 
AND ISONIAZID IN THE CHEMOTHERAPY OF EXPERIMENTAL 
TUBERCULOSIS IN 


This report describes experiments done to de- 


termine the value of cortisone and tuberculin as 


idjuvants to the treatment of acute or fulmimating 
in guinea pigs 


tuberculous disease 


Infection of animals: Albino guinea pigs of 7605 
> 
iverage weight, were used. Each animal was 


given 


s10n 


a single subcutaneous injection ot a 
of viable VU ol 
bacilli) and was skin tested with 1 
later; 91 of 96 ani- 
reactions. Eighty-five of the 
weighed and injected in- 
mg. of a virulent 
culosis (bovine, Branch) in 05 ml 
They were then divided into 
groups of ind one group of 10 
ranged that the mean weights of each group 
ipproximately equal. Animals were 
week throughout the experiment 
Treatment: The schedule of 
in table 1 was started seven days 
toneal injection the 
Streptomycin sulfate, isoniazid and, in 
were injected daily into the 
the hind limbs. In Group C, doses of purified pro- 
(PPD) given weekly in- 
starting with a which had 
previous experiments to be suffi- 
to twenty-four hours 


stispen- 
strain 
100 Old 


tuber ulosis murine 
vole 
Tuberculin 
gave 
sensitized animals wert 

with 0.01 


twenty-one days 
mals positive 
traperitoneally strain 


of M 


mal 


tube nor- 


saline three 


25 so ar- 
were 
weighed each 
treatment shown 
ilter 
tubercle 


G 


intraperi- 
bacilli 
B, 


muscles of 


of virulent 
oup 
ortisone, 
tein derivative were in 
creasing dosage 
shown in 
cient produce 
inorexia in sensitized guinea pigs 
no disturbance in 


dose 
been 
to twelve 
ilthough much 
larger doses produce nonsensi- 
tized animals) 
Assessment esults The effect 
macroscopic inspection of 
toneum, pericardium, pleurae, liver, 
kidneys, lungs, and general lymphatic 
tem. The injection of the and the 
virulent regional lymph nodes 
draining both sites were also inspected 
Infection ach 
graded on three independent ob 
the number of marks 
were then added together 
the 


ol treatment 


the 


spleen, p 


of 
was assessed by peri- 
in- 


as, 
sites ol murine 
organisms and the 
in each organ of ¢« inimal 
i 1-to-4 scale 


total 


was 
by 
servers; iwarded by 
If 
end of 


the 


experi- 


the thres 
died spontaneously before 
ment, 12 was added, making 
(3 48) + 12 = 156 

All of the guinea pigs alive six weeks af 
had commenced were killed, allocated ran- 
dom numbers, and placed in the postmortem room 


the 
total possible 
score 
ter treat- 


ment 


where they were dissected and then inspected in- 
dependently by three de- 
scribed 


assessors in the manner 


Survival: Within four days from the outset of 


treatment, 2 animals in Group A died. Postmortem 
both had 


infection 


examination suggested that succumbed 
ind not to 


the 


fo an intercurrent pneumonic 


tuberculosis, and they were eliminated from 


THE GUINEA PIG 


A died of tu- 
at the end of the sixth week of treat- 
ment. Nine of the 10 untreated 
D) had died spontaneously by the end of the ex- 


experiment. A third animal in Group 
berculosis 
animals (Group 
periment (figure 1) 

Weight: All of the animals tended to lose weight 
initially but, after a full week’s treatment, Groups 
A, B, and C continued to gain weight (figure 1) 
As might be expected, Group D lost weight stead- 
uy 

Infection The 


the infection index of the 


index: frequency distribution of 


animals at postmortem 
examination is shown in figure 2. The most striking 
feature of the distribution of the infec- 
tion index of the it 
tion is the fact that the guinea pigs of Group D are 
1 totally different range in the 
three groups distribution 
to the right of the other groups that the addition 
the the 

It « 
modal observa- 
Groups B and C 


5 more animals with indices higher 


lrequency 
inimals postmortem examina- 
from those other 


theu 


in 
Indeed, so far 


of 12 points for death before end of eX- 


perrment has made no material difference in 


ilso be seen that, not only is the 
tion for Group A higher than for 


but there are 
than 10 in Group A than in Group B; furthermore 
12 extra points had 


that 


ase if 
illocated to the 


this would still he the « 


not been inimal in Group A 


died prematurely. The mean indices for the groups 


re shown in table 2 


Incidence of abscesses at the site of sx nsiliza- 


The 


with respect 


distinct 
at the 


iunimals formed two 
the 


bacillus had been introduced subcutane- 


fron 


groups 


to tissue reaction site where 


the vole 
In some animals an abscess had formed; it 
The incidence of 


subcut ineous abscesses 18 shown in table 3 


ously 


some no reaction was evident 
these 
They 


adjuy 


the 


were less frequent in the group in which the 


ant to chemotherapy was tuberculin than in 


group in which it was cortisone 


Statistical analysis: A statistical analysis of the 


findings is presented in table 4, in which it may 
be seen that, compared with chemotherapy alone, 
giving cortisone brought about an improvement in 
the effectiveness of treatment and that this was 
significant at the 5 per cent level 


> 
The Seventh Report to the Medical Research 
Council by the Tuberculosis Chemotherapy Trials 
that 
niazid was probably the most effective antibacterial 


Committee’ showed daily streptomycin-iso- 


*Seventh Report to the Medical Res arch 
Council by the Tuberculosis Chemotherapy Trials 


Committee, Brit Med J, 1955, 1, 435 
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Total alive at 
end of 
Experiment 
22 


25 


+ Death from tuberculosis 
@ Other death (see text) 


WEIGHT 


— infected 


Treatment started 


lst dose of PPD 


DAYS 

Fic. 1. Details of the mean weights of the four groups, the timing of deaths, and the ad- 
ministration of drugs. Zero on the time scale refers to the day of infection rather than of 
sensitization, which took place some weeks previously 


TABLE 1 treatment then available, and there have been no 

Doses or Drues Recetvep BY ANIMALS subsequent reports to the contrary 
IN THE Four Groups It is also widely agreed that steroids facilitate 
the spread of tuberculosis in man, and the ex- 
Chemotherapy Adjuvant perimental studies of Batten and McCune’ in the 
mouse show that, under the influence of cortico- 


Streptomycin sulfate tropin, cortisone, and hydrocortisone, prolifera 


5 mg./day tion of M. tuberculosis is increased, the survival 
Isoniazid—2 mg. /day time of the animals is shortened, and the lesions 
in the tissues are modified. The value of such 

Streptomycinsulfate Cortisone 


steroids as adjuvants to chemotherapy is still 
5 mg./day day 


ontroversial, howe ver . For instance, when Batten 


lsoniazid—2mg. /day McCune 


ind gave mice streptomycin-PAS, iso- 


Tuberculin* (PPD niazid—pyrazinamide, or isoniazid alone in associa- 
Streptomycinsulfate First week—0). 0075 tion with these steroids, they could find no evi- 
5 me. /day mg dence—in terms of survival, pathology, 
lsoniazid—2mg./day Second week—0.015 poy ulation counts of M. tuberculosis in the various 
mg organs—that the antituberculous drug activity 

Phird week—).0225 was either enhanced or diminished. On the other 


meg hand, good results have been claimed for the ad- 
Fourth week—0.03 
meg 
Fifth week—0.08 
mg 
Sixth week—0.045 
mg Batten, J. C., anp McCune, R. M.: Brit J Exp 
Path, 1957, 38, 413 
D None None American Trupeau Society: Amer Rev Resp 
Dis, 1960, 82, 753 
*Given intraperitoneally forty-eight hours * Barren, J. C., anp McCune, R. M.: Brit J Exp 
after onset of treatment, and once a week thers Path, 1957, 38, 424 
after (see figure 1 Hoventon, L. E.: Lancet, 1954, 7, 595 


ivant effect of corticotropin and different gluco- 
orticoids in pulmonary tuberculosis*” and in tu- 


berculous meningitis” 
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25 
+ 
+. + +++ ++ + + i 
A’? 
A 
= 
3 
| ~ 
~ c 
D 
’ 14 21 28 35 42 49 


GROUP 8B 


(Chemotherapy only) 


Indicates that 
animal had died 
spontaneously of 


tuberculosis 


(Chemotherapy and 
Cortisone) 


GROUP 


jROUP D 


132 14 18 


INFECTION INDEX 


24 


(Chemotherapy and 
Tuberculin) 


No Treatment 


80 90 100 110 120 130 140 


59 99 108 119 129 139 149 


Fic. 2. Histograms showing the amount of tuberculosis seen macroscopically at necropsy 
of the guinea pigs in each of the four experimental groups 


TABLE 2 


Mean InpeEX or GENERAL TUBERCULOUS 
ANIMAL IN THE 
Four Groups 


INFECTION 


Infection Index 


Number of 


Group 
Animals 
Standarc 


Mean 
Error 


* Research ComMITTEE oF THE TUBERCULOSIS So- 
Brit Med J, 1957, 2, 1131 

*Untrep States Pustic Heattu Service 
Rev Resp Dis, 1960, 81, 598 


CIETY OF SCOTLAND 
Amer 


*Buixetey, W. C. M.: Brit Med J, 1953, 2, 


*Asusy, M., anp Grant, H.: Lancet, 1955, 7, 65 


In pulmonary disease there is some suggestion 
that these drugs are of greatest value in the acute 
or fulminating stage of infection, but the evidence 
is not conclusive. The writers’ results in 
this study support the value of steroids in acute 


present 


TABLE 3 


ANIMALS WITH ABSCESSES AT THE SITE OF THE 
SENsITIZING INOCULATION OF VoLEe 


AT PosTMORTEM EXAMINATION 


Animals with Abscesses 
Total 


Number of 


Group 
Animals 


Standard 


Per 
( Error 


Number 
10.1 
10.0 
8.5 
12.6 


All animals 


NOTES 755 
8 
GROUP 
6 
| 
2 
0 
2 
= ‘ 
Zz 
<2 
‘ 
2 
Y 
Y 
2 Y 
A 23 7.8 1.62 | 
B 25 3.8 0.84 
D 10 102.2 5.73 
A 23 
B 25 
C 25 
D 10 
1127 Pe 83 35 | 42 5.4 


NOTES 


TABLE 4 


STATISTICAL ANALYSIS OF THE RESULTS 


SHown «tN TABLes 2 anp 3 


Frequen 
Infection Inde , 
ecti Index 


A and B 0.63 
A and C ‘ 1.13 
B and C d ‘ 2 1.82 


Croup D has not been included because the ef 


fect of treatment is so obvious that no further 


analysis seems necessary 


indeed, the basis of the difference he 


findings und those of Batten and M 


intection ; 
tween thes« 
‘ 


Cune* may be that they used a less virulent organ 


unimal (the mouse) whicl 


ism (H37Rv) in an 


has a higher natural resistance to tuberculosis that 


the guinea pig 
Recent 


tuberculous 


clinical use of tuberculin is limited t 


meningitis in which the results 


compare very favorably with those obtained with 


other regimens, and chronic tuberculous diseas 


elsewhere im the body There is no published 


work on the use of tuberculin to combat acuts 


subacute tuberculous infections (outside the 


tral nervous system) which might be relevant 


the present writers’ results in the guinea pig. Al 


though the present results with tuberculin ar 


suggestive, they are not statistically significant 


outset of the 


It was intended at the 


to follow up the present study with one on the 


Svirn. H. V.. et al.: Tubercle, 1956. 34. 301 
Acneson, R. M., ann Smirn, H. V.: Quart J 
1958 (n.s. 27), 83 
HoweLis Cc H 
bercle, 1957, 38, 1 


Acurson, R. M 


Med 


AND SWITHINBANK, J 


Quart J Med. 1956 


159 


effects of the same combinations of agents on 


chronic tuberculous infection in the guinea pig; 
nfortunately, circumstances have so far precluded 
ompletion of this second phase 

In summary: Eighty-five albino guinea pigs 
vere made tuberculin positive with a murine strain 
of M. tuberculosis and divided into four groups, 
three (A, B, and C) containing 25 


und the fourth (D) containing 10 animals 


inimals each 
All of 
infected with a virulent bovine 


week 


with streptomycin and isoniazid was insti- 


the animals were 


strain of M. tuberculosis. One later, treat 


ment 


tuted in groups A, B, and C; in addition, cortisone 


was given to Group B and tuberculin (PPD) to 


Group C. On the grounds of survival, mainte 


nance of body weight, spread of infection, and 


incidence of subcutaneous abscesses t the site of 


original infection, all three treated groups fared 


much better than the untreated animals in Grou; 


D. Hematogenous spread of the disease was least 


when cortisone was used, and the incidence of 


subcutaneous abscesses at the site of sensitization 
was lowest in the group which received tuberculin 
analysis indicated that the effects of 


unlikely to be 


Statistical 


the adjuvants are wholly attributa 


to ¢ h ince 


Roy M 

LAVINIA MYnNors 

K. B. Tayior 
Radch fle 
Oxford University 


k ngland 


\cHuEson™ 


Infirma / 
Oxford 
June 2. 1960 
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A SIMPLE UREASE TEST FOR THE CLASSIFICATION 
OF MYCOBACTERIA 


Interest in the classification of mycobacteria has 
been reawakened, with increasing attention to the 


so-called unclassified mycobacteria. To classify 


these organisms, pathogenicity for animals, sus- 
ceptibility to drugs, susceptibility to phages, and 
specificity of tuberculin reaction have been stud- 


ied, with productive results in this and other lab- 
1.2 


oratories 


As for the biochemical characteristics, Konno 
that 
distinguishabk 
bacilli by 
niacin or nicotinamidase test. On the 
Toda,® Hiroki,*® and Urabe’ reported that all strains 


tested extremely 


associates” * found human and bovine 


bacilli 


types of 


and 


tubercle were from the 


other acid-fast means of the 


other hand, 


of avian tubercle bacilli were 


low in urease activity. 
The purpose of the present paper is to recon- 
activity, 


firm their observations upon the urease 


our modified urease test, and to demon- 
that the nonchromogens of unclassified my- 
activity 
Moreover, from sug- 


gested that the urease activity is one of the im- 


using 
strate 
show very low urease 


cobacteria also 


these results, it might be 


portant characteristics for distinguishing the types 


of mycobacteria. 


Acid-fast bacilli used in this experiment were 
stock cultures of this laboratory and were: 9 hu- 
4 bovine strains; 12 avian strains, 4 of 
received labeled as avian but have 

to resemble saprophyti 


man strains; 
were 
proved 
teria” (these strains will be described as so-calle d 
“avian” bacilli in the following sections); a strain 
of murine bacilli; 61 strains of unclassified myco- 
bacteria, 7 of which were photochromogens iso- 
lated in the United States; 27 nonchro- 
mogens, including 4 strains isolated in Japan and 
23 strains in the United States; 22 strains of scoto- 


which 


been mycobac- 


strains ol 


Taxeya, K., et al.: Amer Rev Resp Dis, 1960, 
81, 674 
*Takeya, K.: Symposium on “Mutation and 
Classification of Acid-fast Bacilli,” 35th Arnual 
Meeting of the Japanese Society for Tuberculosis, 
April 7-9, 1960 
‘Konno, K.. 
529 
KoONNO, k et al 
S71, 550 
Tova, T.: Nippon 
Zassi, 1928, 22, 1877 
* Hrroxt, H.: Manshu Igaku Zassi, 1935, 23, 717 
Urape, K.: Fukuoka Acta Med, 1936, 29, 2878 
* Takeya, K., et al.: Bull Res Inst Tubere Kyu- 
shu Univ, 1960, 5, 423 
Zinnaka, Y., Takeya, K 
35, 42 
Takeya, K., 


et al.: Amer Rev Tuberc, 1957, 75, 


Amer Rev Resp Dis, 1960, 


Biseibutugaku Byorigaku 


Kekkaku, 1960, 


et al Kekkaku, 1960, 35, 88 


chromogens, including 6 strains isolated in Japan 
and 16 strains in the United States; 43 strains of 
saprophytic acid-fast bacilli; 12 strains of acid-fast 
bacilli isolated from dogs, 7 of which were sus- 
pected to be human strains and the others, non- 
chromogens"; M. fortuitum, M. scrofulaceum, M 
marinum, and M. paraffinicum. One strain of No- 


cardia asteroides was also examined. The name of 


each strain is shown in table 3. 

The bacilli were cultivated on Ogawa egg me- 
dium until maximal growth. The strains that 
proved to be negative in the urease test were re- 
tested, using young, actively growing bacilli. A 
modified Van Slyke colorimetric method” was used 
for estimation of urease activity. 

Experiment 1. Effect of buffer concentration 
An avian Kirchberg strain, two strains of so-called 
“avian” bacilli (Takeo and Jucho) and M. phlei 
were Test solutions were prepared in the 
following way 

Control buffer 1: 1 M NaH.PO,, 10 ml. + 1 M 
K,HPO, , 10 ml distilled water, 80 ml., pH 6.7 

Control buffer 2: Tenfold dilution of control 
buffer 1 

Urea buffer 1: 3 gm 
ml. of control buffer 1 

Urea buffer 2: 3 gm. of urea were added to 100 
ml. of control buffer 2 

Urea buffer 3: 3 gm. of urea were added to 100 
ml. of 100 fold dilution of control buffer 1 

Urea was added after each buffer solution was 
sterilized by autoclaving. 

Three-tenths of a milliliter of bacillary 
pension (10 to 20 mg. per ml.) and one drop of 
0.1 per cent phenol red solution were added to 3 
ml. of each test solution and incubated at 37°C 
Observations were made at twenty-four-hour in- 
tervals by matching with standard pH solutions 

Experiment 2. Influence of the condition of bac- 
illary suspension: Urea buffer 2 and control buffer 
2 were used. A homogeneous suspension of BCG 
was prepared by grinding with glass beads for five 
minutes, and a gross suspension was made by sim- 
ply rubbing the bacilli with a platinum loop on 
the wall of the test tube. The so-called “avian” 
Takeo and avian Kirchberg strains were used as 
positive and negative controls, respectively 

Expeime nt 3. Urease test of various strains of 
One hundred and forty-one 
strains of acid-fast bacilli and a strain of Nocardia 
were examined for activity, using urea 
buffer 2. Bacillary suspensions were prepared by 
the rubbing method, as The 
color change of the solution was read after thre« 
days’ incubation at 37°C 


used 


of urea were added to 100 


sus- 


acw-jas? “bacilli: 
urease 


described above 


" Tova, T., et al.: Amer Rev Resp Dis, 1960, 82, 
414 

“Van K. K., 
Biol Chem, 1944, 144, 623 


and ArcuipaLtp, R. M 


7O8 


The 
1. In urea buffer 


Ex} 


the 


results ol ” 


Kirchberg strain was nega 
ind other 


iment ire shown in table 


ve m the urease test, tr 


uns showed 
W hen ure 
Kirchberg 


color ch 


butier 2 


in two days of incubation 
was used, all strains except the 
strain showed positive 
After a 
ilso showed the 
the Takeo 
change 


the 


re sults on the second d iv ol 


incubation week's incubation, the Kirch- 


berg strain 
urea buffer ‘ 


color change. In using 


ind Jucho strains showed 


All 


strongly 


strong color within only four hours 


strains but Kirchberg strain showed 


th 


tine 


ol 


The 
und so-called “avian” 


ill strains of photochromogens 


in 


rABLI 


Burrer 


Days after 
Incubatior 


Buffer 


M. phlei B 
B 
B 


B: 


Jucho 


Kirchberg 


CB 
UB! 
UB 2 
UB3 


control buffer (M/5 phosphate b 
M/5 urea* phosphate buffer 
M/50 urea*-phosphate buffer 
M/500 urea* phosphate buffer 


3 gm. urea per 100 ml. phosphate buffer 


TABL 


INFLUENCE OF ConbDIT 


Days 


nfter Incubatior 


homogeneous suspension 
gross suspension 

Takeo 

Kire hberg 


pH b 7 


more than pH 7.7 


4 


uffer 


on 


sitive results within twenty-four hours. From 


above 


mentioned 
buffer 


differentiating 


results, three days’ 
2) 


incuba- 
(using 
test 


urea was suitable as a rou- 

wid-fast bacilli. The 
mdition of suspension does not affect the result 
test (table 2) 


in table 3 the results of Experiment 


lor 


this urease 


2 


3 are shown 


urease test was positive in all human, bovine, 


strains, a murine strain, and 
All avian 


negative 


strains 


As 


d nonchromoge ns were in the tests 


to pH 7.0 
to pH 7 
ito pH 6 

than pH 7.7 


l 


‘ 
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TABLE 4 


Resutt or Urease 


Human 

Bovine 

Murine 

Avian 

Unclassified my photochromogen 
cobacteria 
nonphotochro 
mogen 

scotochromogen 

So-called “‘avian 

Saprophyte 


Now ardia 


to the scotochromogens, 2 of 6 strains isolated in 


Japan and 6 of 16 strains in the United States 


showed positive results. Almost all of the sapro- 


inyvon 


phytes, 38 of 43 strains tested, were positive V 


V scrot ilace im, wd martinum 


were positive, whereas M warafinicum and No- 


lia asteroides were negative. The results ar 


presented in table 4 in summarized form 


trom 


sent 


There been few methods im routine us 
for classifving the wid-fast bacilli wccording to 
their biochemical properties Although early stud- 

ol Pope ind Smith revealed that nicotini 
icid is produced in much larger amount by human 
tubercle bacilli than by bovine bacilli, this prop- 
erty was not applied in classifying the acid-fast 


bacilli tecently. Konno devised a method for 


issihed mycobacteria 


lassification called the “niacin test” by which hu- 

man tubercle bacilli can be distinguished from the 

wid-fast bacilli. More recently, bo- 

ine tubercle bacilli also were reported to be dis- 

nguishable from other acid-fast bacilli, based on 
their lower activity of nicotinamidase 

There has been controversy concerning the 


urease activity of various types of acid-fast bacilli 


* Pore, H., anp Smirn, D. T.: Amer Rev Tuber 
1946, 54, 559 
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NOTES 


Corper and Sweny™ showed that human tubercle 
bacilli could decompose urea, and avian tubercle 
bacilli were reported negative in the urease test 
by Toda,’ Hiroki and Urabe” On the contrary, 
Wohlfeil and associates” “ insisted that Bactertum 
pseudotuberculosis rodentium had urease, but that 
human tubercle bacilli showed no urease activity 
Singer and Cysner” reported that only 2 of 65 
strains of acid-fast bacilli tested failed to decom- 
pose urea 

The results of this experiment seem very clear- 
cut compared with the results of these earlier re- 
ports. The reason may be due to the adequate 
concentration of the buffer solution used.g{The 
change of pH during the test depends, not only 
on the urease activity, but also on the concentra- 
tion of buffer solution. When buffer action is too 
strong, change of pH will rarely be detected; and, 
when too weak, no difference will be found be- 
tween active and less active strains 

As shown in table 4, the urease activity of avian 
tubercle bacilli was found to be very low, and it 
seems possible to distinguish them from other 
wid-fast bacilli by the urease test used in this ex- 
periment. The observation that all strains of non- 


“ Correr, H. J.. ann Sweny, H. C.: J Bact, 1918, 
>, 128 

*Woutrem, T.. anp Weranp, P.: Zbl Bakt 
(Orig), 1937, 138, 388 

* T.. Wowtenserc, H.: Zbl Bakt 
Orig), 1937, 140, 281 

* Srncer, I., anp Cysner, E.: Amer Rev Tuberc, 


1952, 65, 779 
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chromogens examined in this experiment wer 


negative in the urease test is very interesting. This 


finding coincides well with the fact 


that non- 


chromogens resemble avian tubercle bacilli in 


many biologic and immunologic properties.’ * All 


strains of so-called “avian” tubercle bacilli (Takeo, 


Hosoya, Dencho, and Jucho strains), which were 


proved to resemble, in every respect, saprophytic 


mycobacteria examined so far,” were 


as strongly 


positive in the urease test as many of the sapro- 


phytic mycobacteria. As is well known of other 


enzymic activities of bacteria, the urease activity 


of acid-fast bacilli is known to be different accord- 


ing to the culture age of the bacilli 


Therefore, it 


is necessary to use the young actively growing 


bacilli 


In summary: \ simple urease test 


ing acid-fast bacilli was devised, and 


for classify- 
141 strains 


of Mycobacterium and a strain of Nocardia were 


examined with this test. The positive 


all human, bovine, so-called “avian”, 


strains were 


murine, and 


photochromoge ns, some scotochromogens, and 


most saprophytes. On the contrary, all avian 


strains, nonchromogens, some scotochromogens, 


and a few saprophytes were negative 


Tapao Topa 

Yosuisato Hacraara 

Kenst TAKEYA 
Department of Bacteriology 
School of Medicine, Kyushu Unive 
Fukuoka, Japan 


September 6, 1960 
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THE PRESERVATION OF MYCOBACTERIA BY FREEZING 


In many routine and research procedures con- 
cerned with the bacteriology and immunology of 
tuberculosis and other mycobacterial diseases, it is 


necessary to preserve mycobacteria for various 


reasons, such as subsequent testing of their viru- 


lence, susceptibility to antimicrobial agents, or 


maintaining stock cultures. Continuous subculture 


of organisms at monthly intervals is time consum- 


ing, and progressive loss in viability, virulence, o1 


alterations in their growth behavior may occur 
The preservation of bacteria and the effects of 


various environmental factors on their viability 


virulence, and growth characteristics have been 


studied by numerous investigators and a number 


of preservation procedures have been described 


Although most of these are satisfactory, many are 


time consuming, costly, or involve special equip- 


ment 

Since a need arose in this laboratory for a better 
method of preserving mycobacteria than the tech- 
niques which were in use, a search of the literatur: 
was made to find a procedure which was not only 
simple, safe, and economical, but one which would 
also maintain a high degree of viability for several 
months to several years without significantly af- 
fecting the characteristics of these organisms. The 


Heckly, 


by Jones* ap- 


freezing procedure s described by Stern 


and Tompsett,? and more recently 


peared to fulfill these needs. However, since the 
dif- 


ferent, it was considered worth while to evaluaté 


diluents used in each of these methods wer: 


this preservation technique using several different 


diluents 


Diluents: The following five diluents were used 
for study and were prepared as follows: distilled 
water; charcoal water* decolorizing carbon,’ 0.1 
gm.; water (distilled), 1,000.0 ml.; aqueous sodium 
(USP), 85 em 
wqueous albumin *: bo 
(distilled), 1,000.0 


chloride: sodium chloride water 
(distilled), 1,000.0 ml 


vine albumin” 10 gm 


*Hecxty, R. J.: Amer 
Srern, K., anp Tompsetr, R 
bere, 1951, 64, 696 
‘Jones, W. D 
*‘Hiescu, J.G 
Tarsus, M. 
Tuberc, 1956, 74, 84 
Pfanstiel Chemical Co., 
Davis, B. D., anp Dvurpos, 
1947, 86, 215 
*Tarsuis, M.S 
76 
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Kankakee, 


water 


Rev Tuberc, 1950, 62, 99 
Amer Rev Tu- 


Amer J Clin Path, 1957, 27, 363 
Amer Rev Tuberc, 1954, 70, 989 
Amer Rev 


AnD Excserc, S. 


Waukegan, Illinois 
R. J.: J Exp Med, 


Acta Tubere Scand 


1960, 39. 


The Armour 


bovine plasma 


Illinois 


I ibor tories, 


IN VARIOUS DILUENTS 


ml.; glycerol broth”: beef extract,” 3.0 gm.; pep- 
tone,” 10.0 gm.; sodium chloride (USP), 5.0 gm.; 
glycerol (analytical grade), 50.0 ml.; water (dis- 
tilled), 950.0 ml. 

All of the diluents were adjusted to pH 7.0 and, 
with the exception of the bovine albumin, were 
then sterilized for fifteen minutes at fifteen pounds’ 
pressure. The albumin diluent was inactivated by 
heating in a 56°C. water bath for thirty minutes 
and was sterilized by Seitz filtration 
Two human, 2 bovine, and 2 avian 
tubercle bacilli, 6 unclassified mycobacteria, and 2 
saprophytic acid-fast bacilli were selected for 
study. The sources of these organisms have been 
indicated previously.” * They were transferred to 
Léwenstein-Jensen and Proskauer-Beck media“ to 
maintain stock cultures. In addition, 10 streptomy- 
cin-, PAS-, and isoniazid-resistant human tubercle 
bacilli from the laboratory stock cultures were 
used to study the effect of freezing on drug resist- 
Drug-susceptibility tests were performed by 
the indirect method described previously.” 

Before use, smears of each strain were made and 
stained by the Ziehl-Neelsen acid-fast technique 
The organisms also were tested by the thioglycol- 
late,” peroxidase,” neutral red,” serpentine cord,” 
and niacin” tests. All of these tests served as con- 
trols 

Method of preparing organisms for preserva- 
Six large colonies of each organism were re- 
moved from fourteen-day-old stock cultures of 
Léwenstein-Jensen medium and placed into each 
of five separate series of sterile 1-dram, flat-bot- 
tom, serew-cap vials containing 2 drops of each 
diluent. The organisms were then carefully emulsi- 
fied by means of glass stirring rods and the sus- 
pensions were diluted to 2 ml. with their own dilu- 
\ similar series of vials was prepared for 


Organisms: 


ince 


tion 


ents 
Corprer, H. J.. ann Conn, M. L Amer Rev 
Tuberc, 1933, 28, 856 
Bacto, Difco Laboratories, Inc., Detroit. Mich- 
igan 
* Tarsus, M.S.: J Lab Clin Med, 1959, 54, 630 
’ Tarsuis, M.S.: Amer Rev Resp Dis, 1960, 82, 
82 
* Tuberculosis Laboratory Methods: VA-Armed 
Forces Cooperative Study on Chemotherapy of 
Tuberculosis, Dept. of Medicine and Surgery, 
Washington, D. C., 1958, pp. 28-29. 
* Tarsuis, M. S.: Amer Rev Tuberc., 1953, 67, 
391 
TIRUNARAYANAN, M. O., ann W. A.: 
Amer Rev Tuberc, 1957, 75, 62 
Dvsos, R. J., anp Mipptesroox, G 
Tuberc, 1948, 58, 698 
* Mippiesrook, G., et al 
1947, 86, 175 


* Konno, K., 


Amer Rev 


Amer Rev Tuberc, 


1956, 124, 985 


NOTES 


each year of study. All the vials were capped 
firmly and sealed with pressure-sensitive Scotch 
masking tape” and stored upright in a —20°C 
deep freezer 

Methods of determining viability and alteration 
in strain characteristics: At intervals of one, two, 
and three years, respectively, the vials were re- 
moved from the freezer and allowed to thaw at 
room temperature. When completely thawed, the 
suspensions were mixed thoroughly by shaking, 
and 0.2-ml. aliquots were removed from the vials 
and inoculated on duplicate sets of Léwenstein- 
Jensen“ and Tarshis™ media. The cultures were 
then incubated at 37°C. in a nearly horizontal 
position to permit uniform distribution of the 


inocula. All tubes were capped loosely for various 
periods to permit evevoration of excess moisture 
and were then tightened to prevent drying of the 
media. Readings were made daily under fluores- 
cent light for four weeks, and the results of viabil- 
ity were recorded in the manner described previ- 


ously .™ 

To determine what other effects, if any, freezing 
might have on the organisms, smears of each strain 
were made and acid-fast stained. The organisms 
also were tested by the thioglycollate, peroxidase, 
neutral red, serpentine cord, and niacin tests. The 
results of these tests were then compared with the 
results of the same tests performed on each strain 
before it was preserved by freezing 

To determine whether or not the organisms 
could also withstand refreezing and rethawing 
without significantly altering their characteristics, 
the strains which were frozen for one year were re- 
sealed and refrozen. These were rethawed and re- 
frozen after two and three years and then sub- 
jected to all of the tests mentioned above. Thus, 
each strain was frozen and thawed once, and re- 
frozen and rethawed twice, during the three-year 
test period 

All hazardous procedures were carried out under 
1 bacteriologic safety hood. Each test was repeated 
once. The final readings represent average results 


RESULTS 


The data presented in table 1 summarize the 
results of the viability determinations on all of 
after 
of preservation in each diluent at —20° C 
that the 
sentially the same regardless of the diluent used or 
the period of storage. Although recovery of most 
of the organisms took somewhat longer after three 


the organisms one, two, and three years 


It may 


be seen viability of each strain was es- 


years of preservation compared with the one- and 
two-year periods, good growth was still obtained 
in all instances 

The findings in table 2 summarize the results of 


Mining and Manufacturing Co., 
No. 202 
Amer J Clin Path, 1953, 23 


Minnesota 
St. Paul, Minnesota 

M.S 
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the morphology, thioglycollate, peroxidase, neutral 
red, serpentine cord, and niacin tests on all of the 
organisms three years of preservation in 
each diluent at --20° C. It may be seen that, with 
several minor exceptions, freezing of the organ- 
isms in all five diluents for this period did not 
alter their reactions to any of these tests. Although 
some light staining and pleomorphic bacilli were 
observed in the smears of the Kirchberg avian 
tubercle bacillus preserved in the sodium chloride, 
albumin, and glycerol broth diluents, most of the 
bacilli were identical in morphology to the control 
organism. Pigmentation of the photochromogenic 
strain AP-2, preserved in all of the diluents, also 


after 


was more intense than the control strain. Other 
than these observations, no significant alterations 
in any of the other strains were noted 

The positive results of the peroxidase and neu- 
tral red tests of the Battey organisms, of the 
positive serpentine cord test of the saprophyte M 
phlei, and of the positive niacin test of the Ravenel 
bovine tubercle bacilli for both the test and con- 
trol specimens were slight compared with the re- 
sults of the tests with the human tubercle bacilli, 
which were moderate to intense. Similar observa- 
tions have been made previously on unpreserved 
cultures of these strains.” 
Similar results were obtained with all of the 
organisms which were preserved under the same 
conditions for one and and with the 
strains preserved in all of the diluents for two and 


two years 
three years after they were refrozen and rethawed 

The data in table 3 summarize the results of the 
PAS, and isoniazid 
tests on the drug-resistant human tubercle bacilli 


streptomycin, susceptibility 
which had been preserved for three years in dis- 
tilled water at —20° C. It will be noted that the 
results obtained after freezing these organisms for 
this period were essentially similar to the results 
before freezing. Similar drug-susceptibility results 
with all of the 
which were preserved in the other diluents under 


also were obtained organisms 
the same conditions for one, two, and three years, 
respectively, and with the strains preserved in all 
of the diluents for two and three years after they 
were refrozen and rethawed 

. 


These observations confirm for the most part 
those of Heckly, Stern and Tompsett;? and Jones,’ 
all of whom reported recovery of various strains 
of mycobacteria without significant alteration after 
one to forty-two months of preservation in 5 per 
cent liquid oleic-acid 
albumin medium,’ and tap water* at —16° to —34° C 
Heckly pointed out that direct freezing of the 


culture, either in liquid Tween®-albumin or glve- 


bovine serum albumin? 


Tarsus, M. J Lab Clin Med (in press) 
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TABLE 2 
Resuits or THIOGLYCOLLATE, PEROXIDASE, NeuTRAL Rep, SERPENTINE Corp, AND 
Niacin Tests oN VARIOUS STRAINS OF MYCOBACTERIA AFTER THREE YEARS OF PRESERVATION IN 
SEVERAL DIFFERENT DILUENTs aT —20° C 


Morphology Thioglycollate Peroxidase Neutral Red Serpentine 
Test Test Test Test Cord Test 


Diluents 


Human tubercle bacilli 
\-1 
H37R 


Bovine tubercle bacilli 
penhagen 
Ravenel 


Avian tubercle 
Kirehberg 


Sheard 


U nelassi fied 


AS-1 
Battey 
AB-1 


Saprophy tic 
teria 
WV. ameqmatie 


M. phlei-a 


listilled water 01° charcoal water 0.85°% aqueous sodium chloride; 4 = 0.1% aqueous bovine albumin; 5 = 5 


( control 


also indicates that the results of the test strains were essentially similar to the results of the control organisms); — 
he reactions of these control organisms, and the test strains preserved in all of the diluents, were slight compared with the re 
ilts of the human tubercle bacilli which were 1 lerate t ntense 


+t Some light staining and pleomorphic bacilli were observed in the smears of this strain preserved in diluents 3, 4, and 5 


t Pigmentation of this strain, preserved in all of the diluents, was more intense than the control 


TABLE 3 
RESULTS OF STREPTOMYCIN, PARA-AMINOSALICYLIC AciIp, AND Isontazip-SuscepTiBiLity Tests oN 
DruG-Resistant HuMAN TUBERCLE BACILLI BEFORE AND AFTER THREE YEARS OF PRESERVATION 
IN WATER aT —20° C 
Before r Before After 
Isoniazid (y per ml 


100 r yne 5 None 


+ 


4+ 
4+ 
4+ 
++ 
$+ 
4+ 
3+ 
$+ 
++ 


+ 


+ 


+ 


+ 


+ 


+ 


3 
3 
9 
2 
$+ 
l 

2 

l 

4 


+ 
+ 


Noe 


+ 


+ 


+ 


Symbols 1+ to 4+ represent final degree of growth after 21 days at 37°C 
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Test 
Strair 
C C 1212131418) C C 4/8) 
yoobac 

Photoehr egns 

AP + + 44 4 

AP.2 + +++ 4+ +3 4 

Seotochr wrens 

+ > ~ +> + +* 4+ + + + 4 

+ + 4+ + + 4+ + ~ + + 4+ 

glycerol broth; 

None 10 100 None 1 100 None 10 SS 
M-1 t+ 44 $+ /24 
M-2 t+ 44 4+ 14 
M-3 i+ 44 + 3+ 24 
M-4 t+ 44 + 14 3+ 
M-5 t+ 3+ + 34 4+ 3+ 
M-6 $+ 44+ + 14 3+ 14 
M-7 i+ 34 44.44 
M-8 i+ 2+ = + 14 1+ 14+ 
M-9 1+ 34+14+ 4+ 2414 + 34 3+ 34 
M-10 3+ 2+1+ 3+ 1414 . +'2+ 2+ '2+ 

|| 
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egg volk medium was not satisfactory for 
preserving mycobacteria 
colloid 


the organisms remained viable 
On the 


erol 


However, if a protective 


such as bovine serum albumin was used, 


basis of these and other observ a- 


tions,’ * it was decided to include in this study 


in albumin diluent and to compare it with sev- 
eral other diluents such as glycerol broth, sodium 


distilled 


of which have been used previously for 


chloride, charcoal water, and water, all 
preserv- 
ing mycobacteria 

The 
investigation with each of these 


Heckly’s 


conditions 


similarity of the results obtained in this 


diluents was un- 
observations. Ap- 


expected in view of 


parently, under the herein described, 


the use of a protective colloid is not necessary 


This further confirms the findings of Jones,’ who 
obtained good recovery of various strains of myco- 
after one year of 
The 


with- 


alteration 
water at 16° to —20° C 


bacteria without 
preservation in tap 
observations that these mycobacteria can 
stand refreezing and rethawing without significant 
ilteration also confirm the findings of Jones 

The preliminary procedure of rapidly freezing 
the organisms in an ethanol-dry ice 
Heckly’ and Stern and Tompsett 


ilso was found unnecessary, since good re sults were 


mixture, as 


de ribe d by 


obtained by simply placing the bacterial emulsions 


directly into the freezer and allowing them to 


freeze slowly. This technique also was employed 
satisfactorily by Jones.’ 


The 


resistant 


observations on the preservation of drug- 
bacilli 
Steenken and Wolinsky,” who reported that cul- 
tures of M 


two months did not lose their resistance to strepto- 


human tubercle confirm those of 


tuberculosis kept frozen for twenty- 


mycin. On the basis of these findings, it is possible 


snp Woutnsky, | Resistance 
bacilli to streptomycin, in Streptomy- 
cin. Nature and Practical Applications, by Selman 


\. Waksman, Williams & Wilkins Company, Bal- 
1949, pp. 177-196 


STEEN KEN, W 
ol tube rele 


timore 


NOTES 


that other types of mycobacteria also may be pre- 
served by freezing without significant loss in drug 
resistance 

The use of small, l-dram, flat-bottom, screw- 
cap vials for storing the organisms is safe, con- 


venient, economical, and requires a minimum of 


storage space. They have proved safer and more 


useful than cotton or rubber-plugged tubes. Pres- 
sure-sensitive masking tape also has proved useful 
in sealing the caps of the vials 

In summary: In the study described it has been 
found that, with several minor exceptions, various 
strains of mycobacteria can be preserved in sev- 
eral different diluents for as long as three years by 
freezing them at —20° C. without any significant 
effect on either their viability, staining, morphol- 
ogy, drug resistance, or their reactions to the thio- 
glycollate, peroxidase, neutral red, serpentine cord, 
and niacin tests 

Although some light staining and pleomorphic 
observed in the smears of the Kirch- 
berg bacilh 


dium chloride, plasma, and glycerol broth diluents, 


bacilli were 
avian tubercle preserved in the so- 
most of the bacilli were identical in morphology to 
Pigmentation of the photo- 


chromogenic strain AP-2 preserved in all of the 


the control organism 
diluents was more intense than the control strain 


Other than these observations, no significant al- 
terations in any of the other strains were noted 
with all of the 


organisms which were preserved in each diluent 


Similar results were obtained 


for as long as three years at —20° C. after they 
were rethawed and refrozen several times during 
their period of preservation 

This 


simple, 


mvcobacte ria 18 
little 
equipment, and storage space 


method of preserving 


safe, economical, and requires ma- 


terial, time, 


Maurice 8. Tarsus 
Vedical Research Laboratory 
Veterans Administration Hospital 
Alexandria, Louisiana 


September 8, 1960 


COMMITMENT TO A STATE MENTAL HOSPITAL FOR RECALCITRANT 
INFECTIOUS TUBERCULOUS PATIENTS 


Compulsory isolation of recalcitrant tuberculous 


patients has been a controversial issue for many 


Now that we are reaching the “hard-core” 


cases in many areas, the tendency to enforce isola- 


vears 


tion in these cases seems to be incre asing Several 
states have recently put such programs into opera- 
tion. Some have recently passed new laws per- 
taining to the subject 

Compulsory isolation of recalcitrant tuberculous 
patients was comprehensively discussed at the 
Conference on Protective Isolation in Denver in 
January, 1957. Stated in simple terms, the conclu- 
sions of this conference were that the problem of 
recalcitrant with infectious 


does exist; that these persons represent much more 


patients tuberculosis 


of a menace to the community than their rela- 


tively small numbers would imply; that enforced 
hospitalization should not be used unless every 
effort has been made previously to give the indi- 
vidual adequate care on a voluntary basis; that 
the facilities for regular care should be compre- 
hensive, including medical social service and psy- 
chiatric consultation ; and that the facilities for en- 
forced isolation be well planned and staffed. The 
conferees re-emphasized that one of the prime 
requirements in handling these patients is an ade- 
quate and enlightened psychiatric staff 

This note is written to relate experiences with 
this problem in Denver, Colorado, in the four 
years since that conference. At that time, Denver 
General Hospital had just added two 3-bed locked 
wards to the tuberculosis ward; these were to be 
used for the enforced detention of recalcitrant in- 
fectious tuberculous patients 

A small number of “hard-core” cases were then 
selected; these patients were unquestionably in- 
fectious, had unquestionably been given the full 
benefit of existing noncompulsory facilities pre- 
viously, and unquestionably were unwilling or 
isolation from 
Some 8 or 10 
such persons received letters of quarantine signed 
by the City Manager of Health and Hospitals 
then entered the 
tended in general to remain in the hospital under 


under the 


unable to maintain themselves in 


other persons, especially children 


These persons hospital, and 
orders on the 
threat of 
A few 
dis- 


treatment quarantine 


open tuberculosis ward. In short, the 
force appeared to exert a beneficial effect 
patients deserted and one or two of these 
from 


Colorado. Some were readmitted for further treat- 


appeared Denver, and usually also from 


ment. Only one person was ever detained in the 


locked facility, and this one only for about six 


weeks. He was then transferred to the open ward 
and later transferred to another hospital; he es- 
caped some months later, but only after becom- 
ing noninfectious. He has not been seen since 

Early in 1958, a program -ef psychosocial con- 
ferences on problem patients with tuberculosis was 
initiated at Denver General Hospital. This was 
done at the instigation and with the cooperation 
of the Department of Psychiatry at the Hospital 
In these conferences it soon became evident that 
these so-called recalcitrant patients were mostly 
and self-destructive, and 
nonconformity, unwilling- 


sociopathic, alcoholic, 
gave long histories of 
ness to cooperate with any authority, and a lack 
of normal concern for themselves and for others 

Some showed organic chronic brain syndromes, 
with consequent diminished judgment and inability 
to care adequately for themselves. Many were im- 
pulse-ridden and incapable of postponing immedi- 
ate gratifications. Most of them appeared to be 
incapable of life. Those 
who had been married were usually separated or 
divorced. They had few, if any, friends and usu- 
ally no contact with members of their family 

In due course one such patient was considered 


normal adjustment to 


to be committable by our psychiatric consultant; 
commitment was then accomplished through ad- 
This patient did not re- 
act well at first but, when seen at the Colorado 
State Hosptial (at Pueblo) some months later, he 


ministrative channels 


had apparently adjusted reasonably well to this 
mental hospital environment. Six others have been 
committed in a like manner for comparable indi- 
cations in the two and one-half years since. Most 
have tended ultimately to adjust to the mental 
hospital, and their tuberculosis has tended to im- 
significantly 
which in essence provide enforced treatment as 


prove under these circumstances, 
well as isolation 

The following two brief case histories are repre- 
first handled in this 


sentative of the patients 


fashion: 


Case 1. G.W., a 54-year-old cook, was admitted to 
Denver General Hospital on a quarantine order 
for the seventh time on February 12, 1960, with 
far advanced bilateral cavitary pulmonary tuber- 
culosis. He was first found to have tuberculosis in 
1936, but had had no treatment until 1955 despit« 
numerous pulmonary hemorrhages and repeated 
advice to be treated. He was first admitted to Den- 
ver General Hospital in 1955. He left without sanc- 
tion after six weeks. He was readmitted for dysp- 
nea six months later but left without 
ten days 


sanction in 
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The patient spent three weeks in the hospital in 
1956, five weeks in 1957, and had two other 
sions in 1958 and 1959, all terminated by 
ture discharge. On all six admissions he was found 
infectious. He streptomycin, PAS 
therapy throughout 
while out 


vdmis 


pre ma- 


received 


intermittently 


to be 
und isoniazid 
seldom received it 


1958 his organisms 


five years; he 
of the hospital. By 


the 


were re- 


sistant’ to isoniazid, streptomycin, and PAS. The 


patient was adjudicated to Colorado State Hospi 
tal on March 16, 1960 with the diagnoses ol pas- 
px rsonality 
ilcoholism 


disorder and chroni 


At Colorado State Hospital he con- 
still 

time and effort 
different 


years is almost immeasurable 


unproved 


siderably but was infectious on October 1 


1960. The 


by many 


spent on this individual 


professional peoplh over the 


2? AB. a vuimitted 
to Denver General Hospital on a quarantine ordet 
on December 24, 1959, with far 
cavitary pulmonary tuberculosis 
first diagnosed in 1951. The 
five of the next eight vears in five different hospi 
tals. He 
eight different 
pital varied from one 
continuously 
1956 the organisms were 
PAS, and isoniazid after interrupted therapy 
the same three drugs. Four other 
family have had tuberculosis; his wife had died of 
it. He was adjudicated to Colorado State Hospital 
on January 26, 1960, with a diagnosis of personality 
disorder. He 
then transferred to Colorado General Hospital on 
\ugust 26, 1960 


Case 45-year-old laborer, was 
idvanced bilateral 
Tubs re ulosis was 
about 


patie nt nt 


was discharged prematurely on five of 
vxdimissions. His periods in the hos 
to ten months Sputum was 


bacilli, and by 
resistant to streptomycin 


positive for tubercle 
with 


members of his 


trait improved considerably; he was 


Following a plombage thoracoplasty in Sey 


tember, 1960, sputum smears have been 
bacilli for the 


The psychiatric diagnoses on all 7 patients have 


negative 


for tubercle first time im many years 


been personality trait disorders iopathic), 5 


schizophrenia, 2. Four of these patients were also 


severe chron ilcoholies Only 2 were married 


were divorced, including one female: and the other 


was widowed 

All 7 patients had had repeated hospitalizations 
ind interrupted chemotherapy ll 7 had large 
populations of tubercle bacilli in the sputum which 
were resistant to one ofr 


predominantly more of 


the three standard drugs, streptomycin, PAS, and 

Drug susceptibility is defined in this hospital 
is no growth on indirect inoculation of 3 tubes of 
solid 7H9 medium containing 2.0y of streptomycin 
per ml., 20) of PAS per ml., and 02y of isoniazid 


per ml., respectively 


evolved in the 


NOTES 


to all three 
to date in this group have been as fol- 


isoniazid; and were usually resistant 
Results 


lows 


Escaped from Colorado State Hospital, 
still infectious 

Still at Colorado State Hospital and in 
fectious, but improved 

Plombage thoracoplasty at Colorado Gen 
eral Hospital and now noninfectious 

Lobectomy, and now discharged, noninfec 
tious 

Noninfectious and still at Colorado State 
Hospital 


It is important that the impression is not con- 


veyed that these patients were committed for 


punishment purposes. It must be stressed that they 
lacke d the 
pected from the average patient 


adequate sense of responsibility ex- 
They also have 
either poor reality testing, like the schizophrenics; 


like the 


psychiatric point of 


or defective superego, sociopaths. As a 


consequence, from a view 


these only needed external control, 


patients not 
but such control was often very reassuring and a 
elief to them 

Reflecting 


these few patients, it is quite apparent that a great 


upon the experience thus far with 
leal of effort and time has been wasted on patients 
These patients demand 
effort 


ind often without much tangible 


who fall into this category 


ind require a great amount of in standard 
benefit 
de le = 
erious to the morale of other patients and to the 
staff in the 


In addition, the 


facilities 


Furthermore, their social behavior is often 


efficiency of the average tuberculosis 


init or hospital construction and 


untenance of a good compulsory isolation unit 


which embodies proper security facilities is ex- 


eedingly costly 
Most state mental hospitals now have isolation 


today these units usually have unoccupied 


beds. The 


ever, now object to the 


units; 
staffs of some of these institutions, how- 
admission of tuberculous 
patients who are sociopathic rather than overtly 
psychotic 

Despite this traditional objection, there seems 
to be no particular harm in the program as it has 
Hospital ; 


seems to be a great deal of good in it 


Denver General there 


\ very limited experience is reported with the 


legal commitment to mental hospitals of tubercu- 


lous patients who are customarily regarded as 


undidates for the penal approach of compulsory 


isolation. It is suggested that others consider this 


l 
9 
| 
l 


NOTES 


WILLIAM STEPHENSON 
infectious Davin 8S. Kazzaz 

Departments of Medicine and Psychiatry 
Rocer Ss Mire HELL Unive raily al Colorado School of Me dicine and 
Webb Institute for Medical Research 
Louis Rorenserc Denver, Colorado 
Rutu ApamMs 


as a possible solution to the exceedingly difficult 


problem of the “hard-core” recalcitrant 


tuberculous patient 


November 7, 1960 


Correspondence 


L IN MYCOBACTERIA 


To the Editor of the 
tory Diseases: 

The interesting corroborative Matt- 
man, Tunstall, Mathews, and the 
August issue of the Review, “L Variation in Myco- 


VARIATION 


ican Review of Re 


sptra- 


Ame 


paper by 


Gordon in 


bacteria,” mentions my own pioneer work cover- 
ing a ten-year period with these forms (Ann N‘¥ 
Acad Sci, 1945, 46, 127) and states that I equated 
of M. tuberculosis the | 
forms of other bacteria (p. 210), yet makes the 
“The bacterial 


cultured 


“zoogleal forms” with 
contradictory opening remark that 
known L 
from many genera, but none 


forms variants have been 


as 


have bee nm re ports 


as occurring in mycobacteria”! 


For the benefit of those interested in carrying 
on further work on morphologic variations in my- 
cobacteria, I present some additional references of 
work published since 1945 reporting L variations 
in illus- 


trated by photographs, electron photographs, or 


mvcobacteria in vivo and in vitro, and 
careful drawings. Some of these are in publications 
not usually read by microbiologists and, no doubt, 
have therefore escaped general notice 


In chronologic order they are 


Gricorakt, L.: Senescence et Evolution, Ch. III, 
Librairie Maloine, Paris, 1945 

ALEXANDER-JAcKson, E Non-acid-fast forms of 
the Mycobacterium of human leprosy, Science, 
1945, 101 

Barecer, E. M., anp Giavert, A. M.: A phase-con- 
trast study of reproduction in mycelial strains of 
avian tubercle bacilli, Microbiol, 1952, 
No. 374 

ALexANDeR-Jackson, E.: Atypical forms of patho- 
genic mycobacteria, International Record of 
Medicine, 1954, 167, No 

X ALABARDER, C 
licaciones del 
celona, 1954 

C., anp R.: Electron Micros- 
copy of My Publicaciones del Instituto 
Antituberculoso, 1955, X/] 

W V A LEXANDER-JACKSON, 
Grecory, M., Smirn, L., I. C., anp Man- 
Kowsk!, Z.: Intracellular microorgan- 
ism isolated from two cases of hepatolenticular 
degeneration, J Amer Med Wom Ass, 1956, 11 
No. 4 

Héry, M 
resistants, 


1959 


Gen 


7 
Origin del Bacilo de 
Instituto Antituberculoso 


Koch, Pub- 
Bar- 


le prae, 


acid-fast 


Les aspects multiple des bacilles acido- 


Saint-Brice-s-Forét (S et O), France, 


on ALEXANDER-JACKSON 
R D wwe 
Neu 


side 
- 


Y ork 


ll, 1961 


early 
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UNCLASSIFIED MYCOBACTERIA 


T'o the Editor of the American Review of Respira- 
tory Diseases 

So-called Prob- 
A Review” by 
the Review 1961 
author of that article is incorrect in 
some “A Limited 
Clinical, Pathologic and Epidemiologic Study of 
Lesions Associated with 
the (Amer 


In reference to an article “The 
lem of Unclassified Mycobacteria 
C. Xalabarder, 

5 1): The 


of his references to our article, 


in of January, 


Patients with Pulmonary 

Atypical Acid-fast Bacilli 

Rev Tuberc, 1957, 75, 199) 
On page 1, 


ication, states 


in Sputum” 
the author, in referring to our pub- 
the that the le- 
in tuberculous, 
of signifi- 
’ Our article carried no such statements. Ws 
on page 218, “The 
in- 


affirmation 


sions they produce 


“and 


man are not 


and are therefore, no epidemiologic 
cance 
did state, however, in our article, 
epidemiologic findings were among the most 
teresting in the study. The data accumulated on 
family history, history of tuberculosis in the mari- 
tal partner, tuberculin skin tests and roentgeno- 
of all 
suggest that disease due to these atypical organ- 
than M. tube 


opinion 


grams household contacts, would seem to 


c ilosis 


at that 


isms is less communicable 
To 


time 


further substantiate our 


we now have records of more than 200 pa- 


tients who have been admitted with pulmonary 


lesions and harboring the nonphotochromogenic 


strains (Group III, Runyon). These patients are 
more than 600 household contacts, 


vet 


known to have 


und we have to see a contact case 

On page 3 of his article the author states that we 
“isolated 69 unclassified mycobacteria which were 
designated as yellowish or pale orange.” In our ar- 
ticle on page 203, table 6, the 64 strains de- 
“smooth buff colored.” We did state on 


same page, “Color varied from buff to light 


are 
scribed as 
the 
orange which became more pronounced as the cul- 
tures became older.” We again stated on page 216, 
“Cultures from 64 of the patients in the present 
series were smooth, buff colored 
Dr. Ernest Runyon assisted us immensely in our 


studies by identifying these 64 strains as 
nonphotochromogens, but all 64 strains were not 
to Dr. Runyon, as implied by the author on 


3 of his article 


sent 
page 
Horace E. Crow 
Coveman T. Kine 
C. Epwin Ssirn 
Raymonp F 
Incrip Stercus 

Battey State Hospital 


Georgia 


Corpt 


Rome. 


January 30, 1961 


Histop.asmosis. Edited by Henry C. Sweany. Pp 
538, Charles C Thomas, Springfield, Illinois, 1960 
Price, $14.50 


Within the last decade, histoplasmosis, once con- 
sidered an obscure and unusual infection, has been 
assigned its rightful place as one of the important 
infectious diseases of man. Its importance to the 
physician interested in diseases of the chest is em- 
phasized by the fact that many patients have been 
kept in been 
treated for mycobacterial infection for years when, 


tuberculosis hospitals and have 
in fact, they were suffering from histoplasmosis 

The need for a book to summarize the available 
information on histoplasmosis is, therefore, obvi- 
ous. When the present book was planned, it was 
decided that the 
be produced by asking a group of active investiga- 
chapters on the field of their 
Thus, this volume consists of 


a different 


most authoritative work could 


tors to contribute 


particular interest 
twenty-three chapters, each written by 
individual or group, with the topics selected in 


such a manner that the entire field is spanned 


Discussion ranges from epidemiology, biology, and 


immunology to clinical manifestations of histo- 


plasmosis and its pathology 
This exhaustive type of approach has its obvi- 
ous advantages, but also its problems. The book 


will furnish the reader with the answer to any 


an an- 


questions about histoplasmosis for which 


swer is available; on the other hand, a consider- 
able amount of of 


Thus, some chapters tend to be unusually repeti- 


overlapping interests exists 
tious, various authors writing about the same topic 
in much the same way. Perhaps a clearer definition 
of each contributor’s task and more rigid editing 
might have avoided this flaw 

Aside from this, however, the 


book 


interested in 


is invalua- 
ble 


this disease 


as a reference source for anyone 
The chapters on clinical manifesta- 
tions and laboratory diagnosis are unusually com- 
plete and clearly written, with much information 
of immediate practical value 

It should noted that 
standpoint the book is well produced, with quality 


be from a typographic 
Photographs, tables, 
An and 


subject index permits rapid reference to any topic 


paper and neatly set type 
and charts are well reproduced author 


of interest 


Heinz F. Eicnenwarp 
Department of Pediatrics 
New York Hospital 
Cornell Medical Center 
New York, New York 
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Merasoitic Care Or Tue Surcicat Patient. By 
Francis D. Moore. Pp. 1011, W. B. Saunders Com- 
pany, Philadelphia, London, 1959. Price, $20.00 


This book is a great expansion of a somewhat sim- 
ilar, smaller work, Metabolic Re sponse to Surgery, 
Dr. Moore eight ago 
Many will welcome the substitution, as the earlier 


which co-authored years 
volume with its host of bar graphs raised almost 


it The 


work answers many questions, some a bit too dog- 


as many questions as answered present 


matically, based upon work done in the surgical 
laboratories of the Peter Bent Brigham Hospital, 
and with the backing of 3,600 references. It is a 
guide to care, as well as a more complete descrip- 
Thirty-two cases 


tion of metabolic response are 


described considerable detail to demonstrate 


the the 
point out wrongs of omission and commission in 


in 
practice of what book preaches and to 
metabolic and fluid therapy 

The book deals primarily with body fluids, elec- 
trolytes, nutrition, and endocrines, and begins with 
a description of the metabolism of the normal rest- 
ing patient, followed by normal convalescence from 
trauma and operation, and common variations of 
this different 
Basic explanations of responses are given, and pat- 


pattern with ages and conditions 


terns, as the author assembles them, are lucidly 
described. The many parameters which can today 
be accurately measured are analyzed without los- 
ing sight of the fact that surgical care involves the 
synthesis of many factors around a sometimes un- 
predictable human being 

A large 
care it 


portion of the book deals with surgical 
as is affected by dysfunction of various 
organ systems. The chapters on the lung and the 
heart will be of special interest to readers of this 
The 


surgery 


journal author’s treatment of the many fields 
of 
and translation 
Reportedly, the original 
“often a bit rough and uneven due 


shows remarkably accurate perception 
the book 
to adverse 
Much 
of the roughness and unevenness has been polished 
in The still 


some of the roll of a Sunday afternoon on Buz- 


notes for 
were 
air currents, roadbeds, and ocean swells.” 


out subsequent drafts writing has 
zards Bay, is a bit lengthy, and is nearly conver- 
sational in style, which is perhaps an autocratic 
but not irreproachable product from the school 
of the Autocrat of the Breakfast Table 

The book is nicely published and won top hon- 
at the Fifteenth Annual Philadelphia Book 


Show. It will be valuable to anyone and a “Bible” 


ors 


to many. (We have an assistant resident, formerly 


BOOKS 


Moore ‘’s house office rs, who almost in- 
Re- 
reference to a broad field, 


one of Dr 


tolerably quotes and swears by the work.) 


gardiess, it is a ready 


the most complete book on the subject available 


Henry T. Baunson 
The Johns Hopkins Hospital 
Baltimore, Maryland 


AnnvuaL Review or Mepictne (Volume 11). Edited 
by David Rytand and William P. Creger. Pp. 453, 
Annual Reviews, Inc., Palo Alto, California, 1960 
Price, $7.00 

have become a most im- 


The Reviews 


portant 


Annual 


part of medical literature, and this one 


is no exception. As has become the practice in re- 


cent years, the papers comprising the volume are 


detailed accounts of current information on 


spe- 
cific rather than general topics. This is desirable 
Although specific rather than general reviews must, 
of course, be limited in scope, they are, as in this 
publication, more complete and usually more use- 
ful. The 


is illustrated here by the 


trend toward reviews of restricted topics 
titles of 
papers. For example, Holman reviews “The L. E 
Cell Phenomenon,” Knight “In- 
fectious Disease; Bacterial,” a much more general 


some of the 


while reviews 


topic. In fact, nineteen of the twenty-two subjects 
covered in this publication are narrow in scope, and 
the other three are general reviews. Of necessity, 
Annual Review of Medicine 


must be able to focus upon those areas in which 


the editors of the 


major advances have been made and a review is 
Thus far, credit 
editors for their timely selections in this volume 


desirable and useful is due the 


Leicnton E. Ciurr 
The Johns Hopkins Hospital 
Baltimore, Maryland 


Symposium on Putmonary Venti.ation. Edited by 
R. P. Harbord and R. Woolmer. Pp. 109, The 
Williams & Wilkins Co., Baltimore, 1959. Price, 
$4.00 


This small volume summarizes a symposium held 
in Leeds on February 19, 1958, under the auspices 
of the British Journal of Anesthesia and attended 
by several notable British physicians, physiologists, 
anesthesiologists, and obstetricians. In format, the 
book consists of seven admirably brief and con- 
cise papers on the following topics: problems of 
estimating alveolar carbon dioxide tension in the 
conscious subject and during anesthesia and arti- 
ficial 


newborn ; 


to ventilation in the 
and gas ex- 


ven- 


respiration; assistance 


difficulties in ventilation 
change during hypothermia; maintenance of 


tilation in patients with chronic lung disease and 


mechanisms of 
and measuring 
ventilation. The breadth of the proceedings is in- 
creased considerably by the informal, general dis- 
that 
ficult to deduce whether the clarity, appropriate- 
and intellectual restraint in the 
discussion is due to excellent editing or to typical 


carbon dioxide narcosis; airway 


obstruction > instrumentation for 


cussion follows each presentation. It is dif- 


ness manifested 
British performance 

In their introduction, the editors call attention 
to the failure of tape recordings of conferences to 
reveal “the mental processes involved,” and ex- 
press the hope that these, however, might be 
recalled by bringing the arguments into the light 
of print. This, when published, can provide food 
for thought over a much wider field.” The editors 
have succeeded in their aim; the book is provoca- 
tive and refreshing. It is worthy of perusal by all 
ventilation and allied 


interested in pulmonary 


problems 


Dante 8. Lukas 
Department of Medicine 
The New York Hospital— 
Cornell Medical Center 
New York, New York 


Die STREIFENATELEKTASEN DER Lunce. By Friedrich 
Heuck. Pp. 108, Georg Thieme Verlag, Stuttgart 
(in U. 8. and Canada, Intercontinental Medical 
Book Corp., New York), 1959. Price, $6.7 


Dr. Heuck’s monograph appeared as one of a se- 
ries published by the departments of normal and 
pathologic anatomy of the University of Kiel. It 
is devoted to the problem of the disc-shaped or 
platelike atelectases which are not infrequently 
observed following abdominal disease, surgery, or 
trauma, and are commonly limited to the lower 
lobes of the lung 

The author reviewed 53,130 chest roentgeno- 
grams taken during the years 1951-1955 at the Uni- 
versity Hospital in Kiel and found 174 cases of 
this type of atelectasis. He did not encounter any 
age, or type of 
abdominal trauma. The time between appearance 


significant correlation with sex, 
and disappearance of the atelectasis varied greatly 
It was possible to differentiate two types: the first 
showed segmental distribution, while the second 
type was located subpleurally and transgressed 
the segmental borders. This second type was 
clearly associated with a high, fixed position of 
the diaphragm. The author emphasizes that the 
first type of atelectasis was generally thought to 
be caused by irritation of the thoracic nerve roots, 
and he gives an extensive review of the pertinent 
literature. In a series of ingenious experiments on 
anesthetized and unanesthetized guinea pigs, in 


BOOKS 


which he used electrical stimulation of selected 
roots of the cervical plexus and vagus nerve, he 
was able to produce atelectases without segmental 
distribution and of short duration. He further ex- 
amined, through a thoracic window, the behav- 
ior of the lung after direct mechanical stimulation, 
and observed hyperemia associated with a de- 
crease of the alveolar volume. From his studies 
he concludes that the hypothesis of a neuro-vege- 
tative origin of the segmental platelike atelectasis 
must be considered unproved. 

Dr. Heuck’s monograph is well written and con- 
tains technically excellent photographs. His ex- 
verimental method appears to be well selected 
evidence. The 


and his conclusions rest on solid 


scientifically inclined roentgen specialist or pathol- 


ogist will find this publication of considerable in- 


terest 


BOuME 
Department of Pathology 
New York Hospital— 
Cornell Medical Center 
New York, New York 


Tue Practica, Evatvuation Or Suroican Heart 
Disease. By Robert G. Trout and Robert P. 
Glover. Pp. 132, McGraw-Hill Book Company, 
Inc., 1959. Price, $10.00. 


This volume is adapted from a 1957 American 
Medical Association convention prize-winning ex- 
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hibit. It is divided into four parts. The first, on 
basic considerations, includes simplified physiology 
and sections on roentgenographic and electrocar- 
diographic interpretations. The second part per- 
tains to clinical studies, and presents in outline 
form the considerations given to the common con- 
genital and acquired cardiac conditions for which 
surgery is available. Representative case presenta- 
tions with accompanying roentgenographic and 
electrocardiographic findings illustrate the practi- 
cal features for each condition. The third section, 
on special diagnostic techniques, briefly describes 
the methods of cardiac catheterization and angio- 
cardiography. A fairly extensive bibliography is 
given in the final section. 

This should prove an excellent book for medical 
students and general practitioners. There is little 
new to interest those who specialize in the fields of 
cardiology and cardiac surgery. In fact, recent ad- 
vances in open heart surgery since the publication 
of this volume have led to new concepts in the 
treatment of certain forms of heart disease which, 
of course, could not have been included in this 
book. Accompanying the book is a 45-r.p.m. pho- 
nograph record on which are recorded by Dr. 
Scott Butterworth the heart sounds in nine dif- 


ferent forms of heart disease 


Georce R. Hotswape 

New York Hospital 
Cornell Medical Center 

New York, New York 
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Haemoporesis. Cert Propuction anp Its Recuta- 
tion. Ciba Foundation Symposium. Edited by 
G. E. W. Wolstenholme and Maeve O’Connor. 
Pp. 490, Little, Brown and Company, Boston, 
1960. Price, $11.00. 


Brocnemica, Approach To PatHotocy. By M. 
J. R. Dawkins and K. R. Rees. Pp. 128, Edward 
Arnold (Publishers) Ltd., London (The Williams 
& Wilkins Co., Baltimore, Maryland, U. 8 
agents), 1959. Price, $4.50 

Les SuppuraTions BroncHiques, PULMONAIRES, ET 
Pievurates. By Raoul Kourilsky and Guy De- 
croix. Pp. 259, J.-B. Bailliere et Fils, Editeurs, 
Paris, 1960. Price, 35 NF 

Tue Puystovocica, Basis or Meprcat Practice 
Seventh Edition. Edited by Charles H. Best and 


Norman B. Taylor. Pp. 1554, The Williams & 
Wilkins Co, Baltimore, Maryland, 1961. Price, 
$16.00 


CarpioLocy. AN ENCYCLOPEDIA OF THE CARDIOVASCU- 
Lak System. Volumes 1-4. Edited by Aldo A. 
Luisada. The Blakiston Division, McGraw-Hill 
Book Company, Inc., New York, Toronto, Lon- 
don, 1959. Price, $100.00. 


RESUSCITATION OF THE Newsorn Inrant. Edited by 
Harold Abramson. Pp. 274, The C. V. Mosby 
Company, St. Louis, 1960. Price, $10.00. 


Tue Merasorrc Basts or Innertrep Drsease. 
Edited by John B. Stanbury et al. Pp. 1,477, The 
Blakiston Division, McGraw-Hill Book Com- 
pany, Inc.. New York, Toronto, London, 1960. 
Price, $30.00. 


American Thoracic Society 


Medical Section of the National Tuberculosis Association 


Obituaries 


Gumersindo Sayago 


Dr. Gumersindo Sayago, one of the best known 
and highly respected men in Argentine medicine 
and a leader in the battle against tuberculosis, died 
in Cérdoba on March 29, 1959, at the age of sixty- 
six. For many years he had given distinguished 
service as a corresponding member of the Ameri- 
can Trudeau (now Thoracic) Society 

Dr. Sayago’s education was begun at the Univer- 
sity of Buenos Aires and completed at the Univer- 
At Cérdoba he began his aca- 


sity of Cérdoba 


demic career as instructor in pathology, later 


Assistant Professor of Infectious Diseases 
und, still later, Professor of Phthisiology and Head 
of the 

His interest in tuberculosis began quite early in 
1919, at a 
was almost completely neglected by the 


he nme 
Phthisiology Institute 


his medical career, in time when the 
dise ise 
medical profession because of its pre- 
1920 he was awarded the 
‘Alvarez Prize” for his study, “Tuberculosis in the 


of ( ‘érdoba 


Argentine 
sumed hopelessness. In 


Provinee 
The Phthisiology Institute at the 
Allende Hospital, which Dr 
organized, was the major project of his life’s work, 


Transito 
Cacares de Savyago 
and under his inspiring leadership and guidance it 
became an outstanding center of both undergradu- 


ite and graduate study in tuberculosis, attended 
American countries 
and steadfast 


ideals of democracy forced him, under 


by students from all of the 


Unfortunately, his lifelong adher- 


ence to the 
political pressure, to relinquish the direction of the 
Institute in 1943 but, happily, he was able to re- 


turn to his former post in 1955. During the in- 
terim he established a private institute in which 
he kept alive that spirit of scientific inquiry and 
service to humanity which had attracted and in- 
spired students throughout his life 

Dr. Sayago’s impatience with the delays of the 
printed word led him to become a vigorous trav- 
eler. In the 
maintained close personal contact and friendship 
with leaders in the field of tuberculosis throughout 
Europe and the Americas and was quick to ap- 
ply, in the work of the Institute, the best of their 


course of his many trips abroad he 


thinking both in science and in the organization 
of tuberculosis control measures. 
Dr. Sayago will long be remembered by his 
students for his kindness, patience, tolerance, and 
understanding of their human problems; and by 
his colleagues, as one of his nation’s finest exam- 
ples of physician, scientist, teacher, and patriot. 


Jost Antonio Pérez 


Eugenio Morelli 


1881-1960 


During the night of September 20-21, 1960, Eu- 
genio Morelli—the father of modern Italian phthi- 
siology and the teacher of many teachers in this 
field passed away at the age of seventy-nine 

While still President of the National Federetion 
Against TB, Honorary President of the Carlo For- 
lanini Institute in Rome, and an honorary member 
of the International Union Against Tuberculosis, 
he died on the eve of the fifteenth Italian Con- 
vention of Phthisiology. This convention had been 
planned with the idea of its being a personal tri- 
umph to him, and to celebrate the twenty-fifth 
unniversary of the founding by him of the Carlo 
Forlanini Institute, which he looked upon as his 
this convention at- 
tracted many of his disciples, including celebrated 


life’s work. For reason the 
scientists from all parts of the world, and proved 
to be an international congress 

Eugenio Morelli was not only a famous scien- 
soldier, and pa- 


triot but, above all, a humanitarian in the widest 


tist, a professor, an organizer, 
sense. He was a pioneer in the development of the 
most advanced modern methods of his day in the 
treatment of tuberculosis; methods which were in 
time adopted throughout the world 

He was one of the greatest advocates of the 
founding of an extensive system of scientifically 
up-to-date sanatoriums in connection with the 
Italian social security system 

In 1928 he founded the first clinic for tuberculo- 
sis and chest diseases at Rome University, and in 
1935 he Institute 


which has gained a world-wide reputation as a sci- 


created the Carlo Forlanini 
entific center for study and research in tuberculo- 


s18 


774 


— 
= 
= 


AMERICAN 


his life he devoted all of his en- 
ergy and time to furthering the alleviation of suf- 


afflicted 


Throughout 


fering of those with tuberculosis and 


{ he st diseases 
who are 


generations of his pupils, 


Countless 
now physicians and scientists holding outstanding 


THORACIC SOCIETY 


positions in Italy and abroad, will always remem- 
ber him for his benevolence and earnest desire to 
impart his great knowledge to others. They will 
continue his doctrine and his work 


Mavricius BLecHMANN 
PasQuaALINA CoLANTUONO BLECHMANN 


AMERICAN THORACIC SOCIETY 


NOTICES 


The following dates and locations of the next four annual meetings of the National Tuber- 
culosis Association and the American Thoracic Society have been selected and approved 
1961—Cincinnati, Ohio—May 21-25 
1962—Miami Beach, Florida—May 20-24 
1963—Denver, Colorado—May 12-16 
1964—New York, New York—May 24-28 


FOURTEENTH ANNUAL SYMPOSIUM ON PULMONARY DISEASE 


The Fourteenth Annual Symposium on Pulmonary Disease will be held at Fitzsimons 
General Hospital, Denver, Colorado, from September 25-29, 1961. The Symposium will be 


co-sponsored by the American Thoracic Society, the University of Colorado School of Medi- 


cine, and Fitzsimons General Hospital 

Information concerning enrollment may be obtained from the University of Colorado 
Medical School or from the Program Director, Colonel Charles 8. Christianson, Pulmonary 
Disease Service, Fitzsimons General Hospital, Denver 30, Colorado 
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ABSTRACTS 


NONTUBERCULOUS 
THORACO-PULMONARY DISEASE 


Bilateral Multiple Lung Abscess of Hematoge- 
nous Origin: Report of a Case (in Japanese) 
M. Svueano*, T. Naxave, T. Kosayasni, H 
K. Hasuioro, R. Marvuya, Z. Sato 
und S. Yamapa. Jap J Chest Dis, September, 1960, 
19: 645-648. (*National Otaru 
pan) 
The 


hoge nie 


Sanatorium, Ja- 
lung abscess is usually solitary and is bron- 
in origin. The 
lung abscess which followed a periproctic furuncu- 
20-year-old He also de- 
ve lope d osteomyelitis of the eleve nth 
The 


lobes ol the 


writers describe a case of 


losis mm a male patient 


tenth and 
abscesses, 15 in all, were 
lungs. The 
ancl the 
given 
The 


was resistant to several antimicrobials, but the pa- 


vertebral columns 
in all the 

sputum production, 
had 


admission 


patient 
blood 

anti- 
illness 


found 
did 


‘ ulture 


not have 


was negative as he been 


microbial therapy before 


tient was almost cured after he had been given 13 
gm. of chloramphenicol, 1.23 million units of peni- 
cillin, 8 gm. of streptomycin, 313 gm. of oxytetra- 
of eryth- 


cycline, 61 gm. of tetracycline, and 75 gm 


romycin. All of the cavities disappeared 5 months 


ifter their development.—I. Tateno 

Idiopathic Acquired Agammaglobulinemia As- 
sociated with Thymoma: Report of Two Cases 

of the Literature. J. Garni*, D 

Micuaeur, and H. Heiter. New Engl J Med 

September 15, 1960, 263: 536-541. (*Tel-Hasho- 

Hosp., Tel-Aviv, Israel) 


Two cases of idiopathic acquired agammaglobu- 


and Review 


re porte d, 
The 4 


summa- 


linemia associated with thymoma are 


bringing the total of reported cases to 6 
such cases reported in the literature are 
rized. It that the 


is clear association of thymoma 


wzammaglobulinemia cannot be ascribed to 


chance alone, as it has now been re ported in 6 ol 


46 cases of idiopathic acquired agammaglobulin- 
This figure 
of thymoma in myasthenia gravis. If 
looked for in 


igammaglobulinemia and if electrophoretic studies 


emia approaches the 15 per cent inci 


dence thv- 


moma is every case of wcquired 


ure performed in every case of thymoma, many 


more cases well be discovered. This is espe- 


may 
fact that, in 3 of the pa- 


the 


cially true in view of the 


tients, the presence of mediastinal mass was 


known before the appearance of a clinical picture 


that could arouse suspicion of agammaglobulin 


emia, and in 2 patients, recurrent infections were 


not at all prominent. It would be of interest to 


follow the known cases of acquired idioy ath 


agammaglobulinemia to learn the weight and his- 


tologic structure of the thymus when no tumor is 


clinically apparent. Inability to explain the patho 


physiologic mechanism underlying the association 
of thymoma and agammaglobulinemia is but a re- 
a lack of basic knowledge of normal 
Medicine is still at the 
association 


flection of 


thymic function stage of 


collecting clinical observations of the 


of thymic hyperplasia or tumor with conditions 


such as myasthenia gravis, iplastic anemia, and 


Cushing’s syndrome. Idiopathic acquired agamma- 
globulinemia must be added to this list 


M. J. 


Fibrinoid Necrosis in the Branches of the Pul- 
monary Artery in Chronic Non-Specifie Lung 
Disease. M.S. Dunnuxi*. Brit J Dis Chest, Octo- 
ber, 1960, 54: 355-358. (* Radcliffe Infirmary, Ox- 
ford, England) 


In recent years there have been numerous re- 


ports of fibrinoid necrosis and arteritis affecting 


the branches of the pulmonary artery in primary 


pulmonary hypertension and in pulmonary hyper- 


tension complicating congenital or acquired heart 
The 


occurred in a 


disease present case is reported because it 


man with chronic bronchitis and 
emphysema who was dying of right heart failure 
The 
ing degree 
probable 


muscular pulmonary arteries showed a strik- 


of fibrinoid necrosis. In this case, it is 


that the chronic bronchial and bron- 


chiolar infection, with consequent anoxia, was 


never adequately controlled. The anoxia and raised 


pulmonary artery pressure were thus maintained 


for an unusually long period, some 6 months, and 
the factor 


arterial lesions—M. J 


this was probably most important 


causing the SMALI 


Pneumopathy during Rheumatoid Arthritis (in 
French). E. C. Bonarp* and H. Vasey. Schweiz 
Ved Wechr, August 13, 1960, 90: 866-870. (*Polli 
clinique Universitaire, Geneva, Switzerland) 


Eighteen of 50 cases of rheumatoid arthritis 


showed evident roentgenographic pulmonary le- 
In 19 cases, the 


disorder 


clinical examination revealed 
Although 
prove the 


sions 


some It Impos- 


sible 
origin 


respiratory 


without a biopsy to rheumatoid 


every case, from the high incidence of 


the coexistent pulmonary lesions it can be con- 
cluded that 


pneumopathies and the arthropathy —J 


some relation must exist between the 
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Sarcoid Arthritis with a Response to Colchicine: 
Report of Two Cases. H. Kaptan*. New Engl 
J] Med, October 20, 1960, 263: 778-781. (*U. S 
Army Hosp., Munich, Germany) 
The established 
histologi ally in two young Negro patients Both 
as judged by 


diagnosis of sarcoidosis was 
had characteristic hilar adenopathy 
One 


polyarthritis that responded dramatically to col- 


chest roentgenograms patient had recurrent 


chicine on 4 occasions. Four untreated attacks of 
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joint pain persisted for 10, 14, 5, and 6 days, re- 


spectively. In the second course of 
colchicine 
lateral knee effusion. Evidence is presented to dis- 
tinguish the arthritis in such cases from primary 
gout, although a gout 
coidosis cannot be definitely excluded. This repre- 
this 


patient, a 


terminated a 2-month episode of bi- 


coincidence of and sar- 


sents the first report of the effectiveness of 
ancient remedy in arthritic conditions other than 
gout. On the basis of these observations, specula- 
tions are offered about a possible interrelationship 
between sarcoidosis and gout —M. J. 

Prolonged Steroid Therapy in Childhood 

Asthma. J. P. Anperson*. AMA J Dis Child, 

September, 1960, 100: 341-352. (*Monsall Hosp., 

Manchester, England) 

Thirty-nine children with moderate or severe 
chronic asthma unresponsive to routine treatment 
were given oral prednisolone for a minimum of 12 
months initially. The responses, when assessed in 
in 31 


und “fair” in 7 cases. One boy died after 8 months 


September, 1957, were “good” or “excellent” 


from unsuspected pneumonia, septicemia, and ad- 


renal failure. One girl developed acute adrenal 


failure from an undertreated respiratory infection 


after 15 months: she recovered with treatment 


Respiratory infections were the only common 


complications ; they responded to antimicrobial 
treatment, but caused some temporary return of 
bronchospasm. Side effects were unimportant, ex- 
cept for insidious growth suppression in 7 children 
1957, 


treat- 


which was long overlooked. From October, 


withdraw steroid 
The initial severity of 


the child's asthma was the decisive factor in at- 


attempts were made to 


ment in the 38 survivors 
tempting to discontinue regular steroid therapy; 
this proved impossible in 11 of 13 severe cases, but 
in only 8 of 25 moderately severe cases. It is con- 
cluded that the benefits of long-term steroid ther- 
apy can outweigh the dangers in certain carefully 
selected cases of severe chronic childhood asthma 
measures have proved consistently 


when routine 


ineffective. Close supervision by experienced ob- 


servers is essential —M. J. Smaui 


Broncholithiasis Terminating in Death Due to 
Massive Hemoptysis (in Japanese). K. Sakaki", 
N. Soma, and T. Harapa. Jap J Chest Dis, Oc- 

1960, 19: 720-722. (*Aomori 

Hosp., Japan) 


tober, Central 


The authors describe the case of a 33-year-old 
male patient whose chief complaint was recurrent 
hemoptysis. Bronchography revealed a defect in 
the right lower bronchial shadow, and bronchos- 
copy revealed a black-brown foreign body with a 
rough surface on the lateral wall of the middle por- 


tion of the right lower bronchus. The foreign body 
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was easily rnovable with a forceps and was care- 
fully removed. A granulation tissue remained be- 
hind and there was no hemoptysis following op- 
eration. The second bronchoscopy was performed 
after the had an uneventful 
The findings at examination 
smaller granulation tissue than that observed at 
the first examination, and a black mass covering 
Careful attempts 
unsuccessful. On the 
third day following examination, the patient ex- 


3 months patient 


recovery were a 


the center of the granulation 
to remove this tissue were 
pectorated 10 and 15 ml. of blood, which increased 
the next day, when 1,600 ml. of blood were ex- 
pectorated. The patient died of suffocation due to 
massive hemoptysis on the sixth day as he was 
being carried into an operating theater. The au- 
thors recommend early thoracic surgical interven- 
tion when an intramural broncholith is found or 
expectorated spontaneously —I. TaTeno 


Closed-Chest Cardiac Massage. W. B. Kouwen- 
HovEN*, J. R. Jupe, and G. G. KnicKerpocker 
JAMA, July 9, 1960, 173: 1064-1067. (*Johns 
Hopkins U., Baltimore, Md.) 

As a result, of animal experimentation, a method 
of external transthoracic cardiac massage has been 
developed which can easily be applied by a lay 
With the 
preferably on a rigid support, the heel of one hand 


person patient im supine position, 
with the other hand on top of it is placed on the 
sternum just above the xyphoid. Firm pressure is 
applied vertically downward about 60 times per 
minute. Sufficient pressure should be used to move 
the sternum 3 or 4 cm. toward the vertebral col- 
umn. At 
lifted slightly to 


chest —H. 


the end of each stroke, the hands are 


permit full expansion of the 


Chylothorax: Review of 5 Years’ Cases in the 
Literature and Report of a Case. A. Scumint* 
Acta Chir Scand, 1959, 118: 5-12. 
(*Copenhagen, Denmark) 

A total of 92 cases of chylothorax were collected. 


November, 


One-third of the cases occurred spontaneously. 
In adults, the most frequent trauma was pulmo- 
nary operation for tuberculosis. Conservative treat- 
used in 50 
cures and 1] deaths; the deaths were directly or 


ment was cases and resulted in 36 


indirectly referable to the chylothorax. It is con- 
cluded that present-day operative treatment in- 
that 
therapy offers better prognosis than previously 
assumed, especially in children—R. MacQvuiae 


volves only minimal risk, but conservative 


Coccidioidomycosis. The Need for 
Evaluation of the Clinical Pattern and Ana- 
Wiwn*. Arch Intern 
463-466. (*Tulare- 


Careful 


tomical Lesions. W. A 
Med, October, 1960, 106: 
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Kings Counties Hosp., Springville, Calif.) 

In a disease of such variation as coccidioidomy- 
cosis, it is only by long-continued study that 
basically sound conclusions may be drawn with 
regard to the clinical patterns, anatomic lesions, 
and pulmonary roentgenographic changes. Proper 
clinical management of coccidioidomycosis requires 
careful and frequent roentgenographic and sero- 
logic study of the patient from the very first phase 
of the primary infection. If dissemination threat- 
ens, as manifested by a rising titer of complement 
fixation, and there is continued illness of the pa- 
tient, the intravenous use of amphotericin B may 
well be indicated. If residual pulmonary foci form, 
their careful roentgenographic and serologic ap- 
praisal is indicated. The coccidioidoma will re- 
quire removal when diagnosis is not certain and 
malignancy is possible. The abscessing coccidioid- 
oma will usually require surgical excision. The 
residual cavity will if recurrent 
hemoptysis is present, if it is more than 2 cm 


require removal 
in diameter and has persisted for 1 year, if it is 
subpleural and rupture threatens, if it is enlarg- 
ing, and if secondary infection has occurred within 
the cavity with resultant “ballooning” and failure 
to respond to antibacterial therapy. Preoperative 
and postoperative coverage with amphotericin B 
should be considered for excisional therapy of 
pulmonary cavities, infected bone, gonads, lymph 
nodes, and peripheral granulomas. Even with such 
coverage, excision should be wide enough to avoid 
infected tissue. Careful 
supervision and definitive surgical and antifungal 


transection of medical 
treatment will control the local extension of ab- 
scessing coccidioidomas, the enlargement and 
transpleural rupture of cavities, and the appear- 
ance of recurrent cavitation following resection 
The residual pulmonary lesion that shows evi- 
dence of local activity, or even progression, very 
rarely produces dissemination of coccidioidal dis- 
When it occurs, dissemination may be slow 


W. J. Srerntncer 


ease 


but is usually rapid 


Prognosis of the Eczema-Asthma Syndrome. D 
Burrows* and R. W. B. Penman. Brit Med J, 
September 17, 1960, No. 5202: 825-828. (*Royal 
Victoria Hosp., Belfast, Ireland) 

The results are reported of a review, 9 to 12 
years later, of 43 children who were originally ad- 
mitted to a skin unit with eczema; 38 were traced 
and investigated. Of the 29 cases of true infantile 
eczema, 24 (828 per cent) still had eczema. Of 20 
children investigated from the respiratory view- 
point, 16 (80 per cent) had chest symptoms. Only 
10 per cent of the 38 children were free of both 
skin and chest complaints. Some aspects of the 
prognosis of the eczema-asthma syndrome are dis- 
cussed, with some observations on the use of tests 
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of ventilatory function in the assessment of these 
children (after authors’ summary). —E. A. Ritey 


Congenital Lobar Emphysema. H. A. 
Aust NZ J Surg, August, 1960, 30: 32-35. (*Royal 
Children’s Hosp., Melbourne, Australia) 

Cases of congenital lobar emphysema are de- 
scribed. Attention is drawn to the fact that this 
condition can be recognized in 3 clinical groups, 
namely, in infancy, in older children with, and 
also in older children without symptoms. Although 
no common etiologic factor has as yet been dem- 
onstrated, an occasional cartilage deficiency in the 
bronchi has been reported. The causes of breath- 
lessness in babies are discussed, and it is empha- 
sized that they may be, and often are, due to a 
condition remediable by surgical means 

R. M. Forp 


Interstitial Pulmonary Fibrosis Secondary to 
Pulmonary Venous Hypertension—Report of 
a Case Due to Myxoma of the Left Atrium. 
M. Soromon*. JAMA, October 1, 1960, 174: 464- 
467. (*Charity Hosp., New Orleans, La.) 

A 29-year-old housewife complained of increas- 
ing dyspnea, cough, and wheezing. A murmur 
mitral stenosis was heard. The 
roentgenogram showed diffuse interstitial 
prominent pulmonary conus. A 
lung biopsy revealed granulomatous infiltration 
Pulmonary function studies suggested interstitial 
fibrosis, and catheterization of the right heart 
demonstrated pulmonary vascular hypertension. 
In the course of a mitral commissurotomy, a left 
atrial mass was found which was subsequently 
removed. The histologic report was myxoma of 
the heart with adenomatoid configuration. Six 
months after operation, the respiratory symptoms 
and the alveolar capillary block disappeared, but 
the interstitial fibrosis persisted —H. Ase-es 


characteristic of 
chest 


infiltration and 


A Case of Multiple Pulmonary “Hamartomata™ 
of Unusual Type. R. Y. Keers* and F. A 
Samiru. Brit J Dis Chest, October, 1960, 54: 349- 
352. (*Chest Clinic, Stoke-on-Trent, England) 

\ case of multiple benign bilateral pulmonary 
tumors is described in which the histologic pattern 
was predominantly fibroadenomatous. Nomencla- 
ture is discussed on the basis of the original defi- 
nition of hamartoma, and the descriptive title 
“benign pulmonary fibroadenomatosis” is sug- 
gested. This case is reported in detail because the 
authors have been unable to find any record in 
the literature of an instance of multiple pulmonary 
lesions of similar type, and also because it pro- 
vides an exception to the general rule that benign 
tumors and developmental abnormalities in the 
lung occur singly. In describing it as an instance 
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of multiple hamartomas, the term “hamartoma” 
is being used in its broadest sense —M. J. SMALL 


Histiocytosis X. Report of a Case of Hand- 
Schiiller-Christian Disease. A. E. Green, Jr.* 
and R. A. Fianerty. Radiology, October, 1960, 
75: 572-576. (*Lackland Air Force Base, Texas) 
A case is reported of Hand-Schiiller-Christian 

disease, one of the entities included under the 
more general designation of histiocytosis X or 
reticuloendotheliosis. The patient, a white female 
18 months old, had extensive somatic involvement 
with remission following supportive care and 
roentgen therapy for bone and lung lesions. Note- 
worthy results were the reversal of pulmonary 
manifestations (interstitial inflammation and fi- 
brosis), the response to therapy of severe anemia, 
and the appearance of normal new bone without 
osteolytic defects at the epiphyses soon after 
clinical remission. The latter may be a useful prog- 
nostic sign for evaluating similar cases 

—W. J. Srernincer 


On an Unusual Case of Bronchial Leiomyoma 
(in Japanese). K. Kupo*, Y. Wartart, and H. 
HatsuKano. Jap J Chest Dis, October, 1960, 19: 
723-727. (*Kekkaku Yobokai Institute, Kivose, 
Japan) 

The authors describe a case of benign leiomyoma 
of the left main bronchus in a 19-year-old male 
student. The patient was initially seen with the 
complaint of fever and cough. Roentgenographic 
examination 7 months before operation revealed 
the trachea displaced toward the left side of ver- 
tebra, and both the heart and atelectatic left lung 
were displaced in the left hemithorax. Bronchogra- 
phy revealed stenosis of the left main bronchus 
just below the bifurcation. Both lobes of the left 
operation, 
and pneumonectomy was performed. The 
was a round mass with a diameter of 15 cm., and 
was diagnosed histologically as benign leiomyoma. 


lung were atelectatic and atrophic at 
tumor 


\ review of the literature revealed that 12 cases 
of bronchial leiomyoma had been reported, in- 
cluding the present case. One case was described 
as fibroleiomyoma. The age of the patients ranged 
from 8 to 63 years, and there were 5 cases in males 
and 7 in females. The tumor originated from the 
bronchus in 6 cases, from the lung parenchyma in 
2 cases, and was not described in 4 cases 
I. TaTeno 


Differential Diagnosis of Chronic Pulmonary 
Processes (in German). J. Gartmann*. Schweiz 
Z Tuberk, No. 3, 1960, 17: 161-178 

Heilstatte Altein, Arosa, Switzer- 


(*Kantonal- 
Ziircherische 
land) 

The case histories are presented of 5 patients 
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with various chronic pulmonary diseases, and the 
difficulties in establishing the diagnosis are 
cussed. Three patients had cavitary processes, 1 
caused by tuberculosis, another by suppurative 
pneumonitis, and the third by bronchogenic car- 
cinoma. In 2 other patients, acid-fast 
bacillary findings made the diagnosis of pulmo- 
nary malignancy difficult, but it was later proved 
by thoracotomy —Z. VirAcu 


dis- 


positive 


Mediastinal Tumors and Cysts in the Adult. M 
Joannipes, Jr. and H. Janaston*. Dis Chest, 
September, 1960, 38: 243-249. (V. A. Hosp., 
Hines, Ill.) 

Statistically, this series of 117 
proved mediastinal tumors or cysts cannot be 
compared to other reported series because there is 
only 1 woman in the group, and because the age 
group (21 to 70 years) is quite selective. Thirty- 
eight different histologic types were seen. A spe- 
cific preoperative diagnosis is unlikely, and early 
The routine preopera- 
tive utilization of scalene node biopsy and the 
more frequent use of angiocardiography are par- 
ticularly stressed —E. A. Rovurr 


patients with 


thoracotomy is advisable 


Localized Mesotheliomas of the Pleura: The 
Pathologie Evaluation of 18 Cases. E. A. 
Foster* and L. V. Ackerman. Amer J Clin Path, 
October, 1960, 34: 349-364. (*Washington U. 
School of Med., St. Louis, Mo.) 

Of 18 cases of localized pleural tumors, most 
occurred in the sixth and seventh decades of life, 
but the youngest patient was 17 years of age when 
his tumor was discovered. There was no predilec- 
tion for either of the sexes. Most of the tumors 
grew slowly and produced few symptoms. The tu- 
mors were variously attached to the parietal or 
visceral pleura, lay in an interlobar fissure, or 
were buried in the lung. Three histologic varieties 
observed: epithelial (papillary), 
fibrous, and mixed. All of the tumors were histo- 
logically benign and there have been no proved 
recurrences or The that 
some of the tumors were malignant, however, was 
not entirely excluded. The findings added support 
to the thesis that all 3 histologic types were de- 
rived from the pleural mesothelium and that the 
classification of the tumors as mesotheliomas was 
E. DunNER 


of tumor were 


metastases possibility 


justified 


Electrokymographie Changes in Myocardial In- 
farction. O. Bartiey*. Acta Radiol (Stockh), 
July, 1960, 54: 81-89. (*Sahlgrenska Sjukhuset, 
Gothenburg, Sweden) 

This report. concerns electrokymographic changes 
observed in the movements of the ventricles, atria, 
and great vessels in a series of verified myocardial 


infarctions. A direct recording electrokymograph 
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linked with a heart tone attachment was used, as 
well as electrocardiograms and phonocardiography 
Thirty-six patients were studied. The changes ob- 
served occurred in systole or diastole, or during 
both. During systole, a localized reduction or ab- 
sence of movement was noted in the ejection 
phase ; a completely or partially paradoxical move- 
ment could also be noted. In the atria, a patho- 
logic auricular contraction was noted. This means 
that a contraction occurred in which the amplitude 
exceeded that of the rapid filling phase. Abnormal 
and a 


movements with a late and slow upstroke 


high, often-obliterated incisura were seen in the 


pulmonary artery curves Another movement had 


the appearance of a conspicuously rapid collapse 

of the vessel immediately following the dicrotic 

wave —E. SHABART 

Periosteal Chest Wall Pain as Part of the Post- 
Myocardial-Infarction Syndrome. H. Rorsier* 
Amer J Med Sci, October, 1960, 240: 407-410 
(*Temple U. Med. Center, Philadelphia, Penn.) 
In 2 cases of recent myocardial infarction, evi- 

for periosteal involvement of 


dence found 


chest wall structures, giving rise to pain that was 


was 


abolished by the local injection of a corticosteroid 
This periosteal involvement is thought to be of 
an allergic-inflammatory origin and represents an 
addition to the triad of pneumonitis, pleurisy, 
and pericarditis that characterizes Dressler’s post- 
(Author’s sum- 


myocardial infarction syndrome 


mary) —W. J. STerInrncer 

Pulmonary Manifestations of Pancreatitis. D. M 
Roseman*, O D Kow.essar, and M H 
Stetsencer. New Engl J Med, August 11, 1960, 
263 : 204-296. (*New York Hosp., New York) 
This report concerns a housewife with recurrent 

pancreatitis in whom the complications of medi 

ustinal abscess, pulmonary infiltrates, and pleural 

obscured the underlying pancreatic in- 

long Multiple 


communicating to the 


effusion 


flammation for a while intra 


abdominal abscesses me- 


diastinum were eventually found at operation. In 
1 study of 228 cases of proved pancreatitis at the 
New York Hospital, pulmonary abnormalities wer 
detected in 20 per Elevation of the dia 
lung 


cent 


phragm, pleural reaction, pleural effusion, 


atelectasis were the 
study \ 


infiltration, and basilar 


noted on the initial roentgenographic« 
careful roentgenographic study of the lung fields 
should be done in all patients with suspected pan- 
creatitis. Conversely, pancreatitis should be con- 


sidered in the differential diagnosis of any patient 
who presents unexplained alterations in the right 
or left When pleural effusion 
is present, its amylase content should be compared 


that of a 


basilar lung fields 


with simultaneous serum specimen 
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markedly elevated pleural fluid amylase values as 
compared to serum values have been reported in 
pancreatitis, whereas in pleural effusion associated 
with nonpancreatic disease, the pleural fluid amyl- 
ase is usually less than the simultaneous serum 
value —M. J. 

Needle Biopsy of the Pleura in the Differential 

Diagnosis of Exudative Pleurisy (in German) 

M. TouSex* and J. Déra. Schweiz Med Wschr, 

July 16, 1960, 90: 782-785. *( Bezirkskrankenhaus, 

Novy Bydéov, Czechoslovakia) 

Pleural with a Vim-Silverman 
performed on 60 patients with 
In 33 cases a definite diagnosis was ob- 
in 16 cases, tuberculous pleurisy; in 12, 


biopsy needle 


was exudative 
pleurisy 
tained 
malignancy; in 3, nonspecific empyema; in 1, 
lupus erythematosus disseminatus; and in 1, ma- 
lignant lymphogranuloma. Before the biopsy was 
done, 18 of these cases were labeled “idiopathic 
exudative pleurisy.” In 15 cases the histologic ex- 
mination showed nonspecific inflammatory 
changes. In 10 of these cases the finding supported 
pleurisy, 


the clinical diagnosis 


metapneumonic 


( post-traumatic 
pleurisy, or pleurisy after pul- 
Thus, in % of all 


eases the diagnosis was either made or supported 


monary infarction) almost 


by the biopsy. In 9 cases the specimen did not 


reveal any characteristic changes. In 3 cases the 
result was false negative; in 2 of these the diag- 
nosis of a malignant tumor was made later, and 
case proved to be tuberculous —J. Haapanen 

Acquired Communication Between the Pleural 

Cavities: Report of a Case. E. J. M. Weaver* 

Brit J Dis Chest, October, 1960, 54: 353-354 

(*London Hosp., England) 

Communication between the pleural cavities is 
not a previously recognized abnormality. Such a 
case is reported in a man who had been receiving 
bilateral pneumothorax for pulmonary tuberculo- 
1946. No further treatment 


was given until 1951 when, owing to breathlessness, 


sis for 26 vears until 
monthly right pleural aspirations were begun at a 
chest clinic. In 1954, while an aspiration was being 
performed, the needle broke in the right pleural 
cavity. At that 
tempt should be made to remove it, but that the 
should attend the that his 
should be assessed regularly. \ 
taken in 1955 that the 
left hemithorax, but 


time, it was decided that no at- 


patient clinic and 


progress chest 
roentgenogram showed 
needle was now lving in the 
one taken 


turned to the 


a month later revealed that it had re- 
right pleural cavity. A pleurogram 
demonstrated a communication between the pleural 
cavities. At thoracotomy, the needle was removed 
ind the communication leading to the left pleural 
was seen to be a circular opening about 2 
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em. in diameter, situated in the superior medi- 
astinum, lying immediately posterior to the upper 
end of the sternum.—M. J. SMALL 


Fatal Pneumocystic Pneumonia in an Adult: 
Report of a Case. C. D. Anperson* and H. J 
Barrie. Amer J Clin Path, October, 1960, 34: 
365-370. (*U. of Toronto, Canada) 

Necropsy examination of a 36-year-old man re- 
vealed that he had had almost solid filling of the 
lung with Pneumocystis carinii. The patient had 
been ill for 10 months with increasingly frequent 
attacks of fever, chills, and cough, and had had no 
intercurrent disease except for a slight degree of 
cirrhosis lungs 
revealed little reaction other than severe edema, 
swelling, and separation of the components of the 


Microscopic examination of the 


alveolar walls. Only a few organisms were observed 
in the cytoplasm of histiocytes in the lung and in 
the sinuses of a hilar lymph node. Review of ma- 
collected during antemortem bronchoscopy 
(after authors’ 


terial 
recognizable 
DUNNER 


revealed parasites 


summary )—E 


Pulmenary Alveolar Proteinosis with Systemic 
Nocardiosis. B. R. Anpersen*, R. E. Eckiunp, 
and W. F. Kettow. JAMA, September 3, 1960, 
174: 28-31. (*U. of Illinois, Chicago) 

A case of alveolar proteinosis is reported which 
was proved by lung biopsy and in which dis- 
seminated nocardiosis Although the 
fungous infection responded well to specific treat- 
ment, the pulmonary changes due to the original 
during the 1-year 


developed 


remained unchanged 


follow-up period —H. ABELEs 


disease 


Lung Biopsy in Sarcoidosis: With Special Ref- 
erence to Bacteriological and Microscopic 


Brit J Dis 
(*Brompton 


LORRIMAN 
321-334 


Features. L. Rem* and G 
Chest, October, 1960, 54: 
Hosp., London, England) 
The clinical, roentgenographic, and pathologic 
16 cases of 
In 1 patient 


findings are reported in sarcoidosis 
diagnosed by means of lung biopsy 
there was strong evidence of a tuberculous etiol- 
ogy. The lung biopsy specimen yielded M. tu- 
berculosis on culture and gave a 
test although the 
Necrosis resembling caseation 


PoOsitiv e guinea 


pig inoculation patient was 
Mantoux negative 
was found in hilar nodes excised from 2 patients 
Caseation was nonetheless excluded by the use of 
for collagen and reticulum. These stains, 
Verhoeff’s elastic counterstained with Van Gieson, 


and Gomori’s reticulin stain, should always be 


stains 


done to differentiate the “granular necrosis” which 


occurs fairly often in sarcoidosis from “caseation 
necrosis” which implies a diagnosis of tuberculosis 
In 1 patient the pathologic changes preceded roent- 
genographic abnormalities by several months. The 
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findings in this series suggest that lung biopsy 
with simultaneous excision of a hilar node will 
provide a positive diagnosis in practically all pa- 
tients with sarcoidosis and lung involvement. In 
particular, lung biopsy is more likely to be suc- 
cessful than liver biopsy in those patients whose 
chest roentgenograms show diffuse pulmonary in- 
filtration without evidence of hilar node enlarge- 
ment.—M. J. 


Pectus Carinatum, Pigeon Breast and Related 
Deformities of the Sternum and Costal Car- 
tilages. C. W. Lester*. Arch Pediat, October, 
1960, 77: 399-405. (*Hosp. for Special Surgery, 
New York) 

Pectus carinatum is a protrusion deformity of 
the sternum and costal cartilages developing with 
growth. It may be in the midline or lateral to the 
sternum or in the costal arch. Symptoms can be 
both physical and psychologic. The respiratory 
symptoms in pectus carinatum are those of an 
ineffectual cough. Because the bronchial secretions 
cannot mild bronchitis becomes 
chronic or progresses to pnemonitis. The treatment 
M. J. 


be expelled, a 
is surgical and the results are good 


The Thymus and Myasthenia Gravis. Editorial. 
New Engl J Med, September 1, 1960, 263: 467. 
Although the nature of the physiologic action 

of the thymus is not fully understood, much has 

been added in recent years to our knowledge of 
the pathology of the gland and to a visualization 
of the clinical relation existing between this struc- 
ture and myasthenia gravis. Castleman has shown 
that nearly 80 per cent of the patients with 
myasthenia also show some changes in the thymus, 
and about 15 per cent will have thymomas, usu- 
ally considered a benign type of tumor but often 
spreading locally without distant metastases. All 
patients with thymoma, however, may not show 
signs of myasthenia gravis. The 
patients with myasthenia gravis 


picture is quite 
the opposite ir 
but without thymoma, particularly in the 
group 
that females less than 35 years of age with myas- 


female 
Continuing reports reinforce the concept 
thenia gravis who do not have a thymoma re- 
spond to thymectomy and, indeed, may live for 
symptoms of the disease 


many without 


Current findings indicate the favorable effects of 


years 


thymectomy on patients with myasthenia gravis, 
but even more strongly the unfavorable results 
in patients with thymoma whether or not they 
have signs of myasthenia. It is possible that ra- 


diation therapy is the best means of treating 


thymomas in spite of the fact that removal would 
seem to be indicated. Gradually, a clear idea of 
the thymus and its functions is being disclosed 


—M. J. 
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VirAcu* 
186—195 


Torulosis. Z 
1960, 17 


Primary Pulmonary 
Schweiz Z Tube rk, No 3, 
(*V. A. Hosp., Outwood, Ky.) 
The present status of pulmonary torulosis (cryp- 

tococcosis) is discussed in association with a cas 

observed and documented with serial roentgeno- 
grams. The diagnosis, ascertained by animal inocu- 
lation of the fungus cultured from the patient's 
established only after 


secretions, Was 


bronchial 
the patient left the hospital as cured (after author's 


summary ) 


Wegener's Granulomatosis with Discrete Lung 
Lesions and Peripheral Neuritis. D. J. Mac- 
Fapyen*. Canad Med Ass J, October 1, 1960, 83 
760-764. (*University Hosp., Saskatoon, Canada) 
4 case of Wegener's granulomatosis is described 

in which the clinical diagnosis was confirmed at 

autopsy. The relationship of this disease to other 
vasculitides is discussed. The metastatic-like, gran- 
ulomatous lung lesions, as well as evidence sug- 
gestive of hypersensitivity, symptomatology, and 
(alter 


lesions are also discussed 


A. 


nervous svstem 


author's summary ) —E 
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Intrapleural Hydrocortisone in Tuberculous 
Pleural Effusion. K. 8. Maruur*, R. Prasap 
and J. 8S. Matnur. Tubercle, October, 1960, 41 
358-362 Naidu Med. College, Agra, 
India ) 

Fifty patients with tuberculous pleural effusions 


*Sarojini 


were studied. The diagnoses were based on clini- 


cal evidence, routine laboratory investigations 


and pleural biopsies. Twenty-five patients who 


served as controls were given and 


In the remaining 25, pleural biopsy was 


streptomycin 
isoniazid 
at the same sitting hydrocortisone was 
in the first 10 
Thera- 
peutic aspiration was not done even when the ef 
fluid 
parietal 


done and 
injected intrapleurally—250 mg 
patients and 125 mg. in the remaining 15 


was massive. In cases in which 
third 


done and the 


fusion per- 


sisted second or biopsies of the 


pleura were same dose of intra- 


pleural hydrocortisone was repeated every fort 
night up to a maximum of 4 instillations. The 2 
groups were comparable in factors likely to affect 


the response to antituberculous treatment alone 


The response 


tion within 15 days) in 18 cases, “good” (absorp- 


to therapy was “striking” (absorp- 


tion within 30 days) in 3, “fair” (absorption 


(fluid 


persisted after 60 days) in 2 of the 25 cases treated 


within 60 davs) in 2, and “unsatisfactory” 


with intrapleural hydrocortisone. In the control 


group the response was “striking” in none, “good 
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in 2, “fair” in 7, and “unsatisfactory” in 16 cases. 
The residual pleural thickening was also less in 
the treated group —M. J. 


Bacteriologic Mechanism and Clinical Applica- 
tion of Alternating Therapy in Pulmonary 
Tuberculosis (in Japanese). K. Urusnizax". 
Clin Resp Organs, September, 1960, 15: 611-618 
(*National Tokyo Sanatorium, Kiyose, Japan) 
The writer alternated therapy 

by employing: (1) streptomycin and PAS for one 

period and pyrazinamide and isoniazid for an- 
other period every 3 or 6 months, or (2) kana- 
mycin, cycloserine, and PAS for one period and 
sulfisoxazole, pyrazinamide, and isoniazid for an- 


antimicrobial 


other period every 3 or 6 months, respectively, in 
115 patients tuberculosis who 
being re-treated with isoniazid. Serial per- 
oxidase tests were also made on tubercle bacilli 
isolated from the sputum. It was found that, when 
almost all of the colonies of tubercle bacilli iso- 
lated from the patient became peroxidase negative, 


with pulmonary 


were 


it was impossible to make the sputum culture 
negative for the bacilli with any form of therapy. 
The aim of the chemotherapy was, therefore, to 
eradicate the bacilli when there were mixed popu- 
lations of peroxidase-positive and -negative col- 
onies. The results of treatment during this phase 
with a combination of streptomycin-PAS-isoniazid 
brought about eradication of tubercle bacilli in 
50 per The goals of chemo- 
therapy in pulmonary tuberculosis should be: (1) 
making all of the bacilli populations 


cent of the cases 
to avoid 
peroxidase and isoniazid resistant, and 
(2) to make the bacilli susceptible to isoniazid 


negative 


by an artificial method (for instance, withdrawal 
of chemotherapeutics, et cetera), and employ in- 
when re- 
time of 


alternately 
drugs is The 
changeover from one form of therapy to another 


tensive isoniazid therapy 


treatment with needed 

may be 2 weeks for the previously untreated cases 

and 4 weeks to 1 month for the 
I. TaTeno 


re-treatment cases 


Cavitating Primary Pulmonary Tuberculosis in 
Infancy. N. Jorre*. Brit J Radiol. October, 1960, 
33: 430-439 Hosp., Johannes- 
burg, South Africa) 

Twenty-seven African infants who had cavitating 
pulmonary tuberculosis during the first 
The youngest infant 
was 6 weeks old, but the peak incidence occurred 


(*Baragwanath 


primary 


2 years of life were studied 
at ages 7 to 9 months and 20 to 24 months. There 
16 males and 11 The 


symptom was cough, but fever, irritability, vom- 


were females commonest 


iting, and diarrhea were often noted. Primary 


cavitation is usually due to a breakdown occurring 


ABSTRACTS 


within a progressive primary focus. The cavities 
usually had irregular ragged walls, and were most 
often found in the right upper lobe, right middle 
lobe, or left upper lobe. Cavitation involving more 
than 1 lobe was noted in 2 cases. Miliary tu- 
berculosis was also present in 3 of the 27 cases. 
Differential diagnosis must also include suppura- 
tive pneumonia and lung abscesses—L. Hype 

Is Cavity Closure in Pulmonary Tuberculosis 

Influenced by Bed Rest? N. Wyny-W1LuiaMs* 

and J. B. Suaw. Tubercle, October, 1960, 41: 

352-357. (*St. Mary’s Hosp., Luton, England) 

A group of 62 patients with tuberculous cavita- 
tion caused by drug-susceptible organisms was 
treated with antituberculosis drugs and allocated 
by random selection to regimens of bed rest or 
exercise until cavity closure. In the rest regimen, 
the patients remained in bed except for toilet 
purposes. Patients allocated to the exercise regimen 
remained in bed only if they felt ill, or were 
febrile. As soon as ill patients felt well enough to 
get up, they were allowed to do as they pleased, 
except that they were discouraged from taking 
exercise which made them breathless or fatigued. 
The condition of each group of patients was as- 
sessed at 6 months. No difference was found be- 
tween the 2 groups in the time taken for cavity 
closure, sputum conversion, and reduction of the 
erythrocyte sedimentation rate. Further assess- 
ment after 12 months showed similar results be- 
tween the 2 groups in the time taken for cavity 
were away from work more than twice as long as 
those in the “exercise” group. Patients should not 
be put to bed for long periods of time until proof 
of the value of bed rest in treatment is obtained. 
—M. J. SMALL 
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The Diagnosis and Prognosis of Tuberculous 
Meningitis (in German). H. Joos* and W. 
Putver. Schweiz Med Wschr, August 6, 1960, 90: 
842-850. (*Kantonsspital. Lucerne, Switzerland) 
In a series of 68 cases of tuberculous meningitis, 

concurrent tuberculous lesions were found in 97 

per cent. Tuberculin tests were positive in 93 per 

cent; 31 per cent had been treated previously for 
tuberculosis, and in 12 per cent the source of in- 
fection was evident. None had been vaccinated 
with BCG. The pretreatment findings in the cere- 
brospinal fluid were: leukocytosis in 100 per cent, 
high globulin content in 985 per cent, decreased 
sugar in 78 per cent, low chloride in 74 per cent, 
coagulation on standing in 66 per cent, and the 
of tubercle bacilli by microscopy or 
The prognosis has been 


discovery 
culture in 66 per cent 
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much more favorable since the discovery of iso- 
niazid as an antituberculosis agent. The prognosis 
depends mostly on the general condition at the 
time therapy is started —J. HaaPanen 


Tuberculous Osteomyelitis of the Clavicle, A 
Report of Five Cases. 8S. Rosenpant-JEnsen*. 
Acta Chir Scand, February, 1960, 118: 327-330. 
(*Nationalforeningens Hosp., Juelsminde, Den- 
mark) 

Skeletal tuberculosis involves the spine in ap- 
proximately 2 of all cases, and the smaller bones 
are less frequently implicated, the chief sites be- 
ing the wrist, greater trochanter of the femur, and 
pubic symphysis. Tuberculosis of the clavicle is 
uncommon. Sone investigators question its ex- 
istence, and its rare occurrence is surprising in 
view of the relative frequency with which that 
bone is affected ly chronic diseases such as syphilis. 
The present paper reports 5 cases diagnosed in 4 
years; in 3 the medial, and in 2 the lateral ends of 
the bone were implicated. Treatment consisted of 
a combination of surgical and antimicrobial meth- 
ods. On follow-up, all patients were found to be 
free of symptoms, and no recurrence was demon- 
strable roentgenographically —R. MacQvutec 


Cortisone and Skin Sensitivity to Tuberculin in 
Reticuloses. G. H. Farruey* and J. Q. Marruias. 
Brit Med J, August 6, 1960, No. 516: 433-436 
(*St. Bartholomew's Hosp., London, England) 
Skin sensitivity to tuberculin with and without 

local cortisone was determined in 138 patients with 

reticuloses, 43 patients with carcinoma, and 116 

controls. The previous reports that tuberculin sen- 

sitivity is depressed in reticuloses have been con- 
firmed. In this study, 45 per cent of the patients 
with these diseases were insensitive, compared with 

18 per cent of those with carcinoma and 12 per 

cent of the controls. The possible reasons for this 

are discussed. In the patients in all 3 groups who 
responded to 10 or 100 TU, cortisone tended to 
reduce the size of the reactions, an effect which was 

100 than with 10 TU. In the 

patients who were insensitive to tuberculin, 8 per 

cent of those with reticuloses, 7 per cent of the 
controls, and none of those with carcinoma gave 
positive tuberculin plus 

This is in contrast to the findings of Citron and 

Seadding (1957) in sarcoidosis, in which 50 per 

cent of the patients who were insensitive to tuber- 

culin alone gave a positive reaction to tuberculin 
plus cortisone. This suggests that the mechanism 
of suppression of the tuberculin reaction in sar- 
coidosis is different from that 

The implications of these results are discussed. 

In a patient insensitive to tuberculin, the develop- 

ment of sensitivity when cortisone is added sug- 


more marked with 


reactions to cortisone 


in the reticuloses 
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gests, but is not diagnostic of, sarcoidosis rather 

than one of the reticuloses (after authors’ sum- 

mary) —E. A. Ritey 

Diagnostic Problems in Tuberculosis in the 
Aged (in Hungarian). H. Jettivex*, P 
and J. GmwAut. Tuberkulozis, April, 1960, 13: 104 
106. (*U. of Budapest, Hungary) 


Various pulmonary and extrapulmonary tubercu- 


lous processes were disclosed at autopsy in about 
10 per cent of 1,000 persons who died when they 
were older than 60 years. Comparing the necropsy 
findings with the case histories, it was learned that 
diagnosed 
Tuberculosis 


90 per cent of these lesions were not 


while the patients were living was 
associated most frequently with malignant tumors, 
emphysema, and cor pulmonale, in that order 


Z. 


UPPER RESPIRATORY TRACT 
DISEASE, VIRAL 


Studies of the Epidemiology of Influenza as 
Demonstrated by Serum Pools. Il. Evidence 
of Inapparent Infections and General Level 
of Population Resistance as Shown by the 
Antihemagglutination Reaction in Serum 
Pools Collected by Random Sampling. G. O 
Broun*, D. M. Leoter, and R. R 
Scumipt. Arch Intern Med, October, 1960, 106 
496-512 Louis U. School of Med., Mo.) 

As a result of this study of serum pools collected 


(*St 


by random sampling between July, 1948, and the 
end of June, 1959, it appears that stimulation of 
antibody formation by a newly appearing virus or 
by anamnestic reaction to related viruses can be 
demonstrated in large pools of unselected serum 
almost as readily as in individual serum collected 
during an outbreak. This indicates a high degree of 
dissemination of the virus and a high percentage 
of inapparent infection, since a large majority of 
persons who contributed serum to the pools had 
Pre- 


epidemic levels of antihemagglutinin titer against 


no obvious antecedent influenza infection 
the causative virus of an outbreak are lower than 
those of related The 


related viruses during an 


viruses anamnestic rise in 


titer against outbreak 


often exceeds that of the causative virus. The rise 
in antibodies against the causative strain 
during 


is usually at least 4 times the pre-epidemic level 


virus 
an epidemic begins from a low level and 
Absence or very low levels of antihemagglutinins 
against a given influenza virus strain for a period 
of years suggests absence of the virus from the 
human population. A virus may lose virulence and 
still stimulate antibody production, as indicated 
antibodies against Asian 


by a rise in viruses in 


TABAK, 
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early 1959 without the occurrence of an epidemic 
4 definite rise in antihemagglutinins against D- 
Sendai-1952-virus in 1949-1950, in 1955, and in 
1957-1958, strongly suggests rather widespread ex- 
posure to this virus during these periods, although 
clinical outbreaks have not been recognized 

W. J. Srernincer 


Association of the Chimpanzee Coryza Agent 
with Acute Respiratory Disease in Children. 
M. Beem*, F. H. Weteut, D. Hamas, R. Ecenrer, 
ind M. Oeume. New Engl J Med, September 15, 
1960, 263: 523-530. (*Bobs Roberts Memorial 
Hosp. for Children, Chicago, Ill.) 
An agent, Randall 

genically similar to the chimpanzee coryza agent, 


herein termed virus, anti- 
was observed to be associated with a large portion 
illnesses Bobs 
Roberts Memorial Hospital for Children in the 
winter of 1958-1959. The virus appeared to be re- 
sponsible for the illnesses from which the patients 
suffered since it was isolated from the respiratory 


of the acute respiratory seen at 


tracts of patients with acute respiratory illness, 
but not from those without respiratory illness. The 
virus could be demonstrated to be present in the 
respiratory tracts of some patients repeatedly dur- 
ing the course of the illness, it could not be dem- 
onstrated on convalescence, and it induced a 
significant increase in complement-fixing and neu- 
tralizing antibodies in the majority of patients 
from whom it was isolated. A variety of clinical 
patterns of respiratory illness was associated with 
isolation of this agent, but the most common were 
those of bronchiolitis and bronchopneumonia. The 
agent appeared to be present in the community 
between December, 1958, and April, 1959. This ex- 
perience provides further indication that a virus 
untigenically similar to chimpanzee coryza agent 
produces infection and illness in human beings 


M. J 


SMALL 


THORACIC SURGERY 


Antecubital Strings—A New Physical Sign? 
H. G. Eastcorr*. Brit J Surg, May, 1960, 67: 
629-635. (*London, England) 

After radical mastectomy, and in some condi- 
tions which affect the axillary lymph nodes, string- 
like bands may appear close beneath the elbow 
flexure. In 18 cases studied, the bands appeared 
to be due to a tightening and in some cases a 
thrombosis of the fine subcutaneous veins draining 
to the axilla. This 
Mondor’s disease of the breast 


closely resembles 
Mondor himself 


finally concluded that a stringy phlebitis was the 


condition 


cause. Lunn and Potter, reviewing the literature 


on Mondor’s disease, conclude that the small ves- 


| 
= 
f 
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probably always venous, and 


sels concerned are 
that the disease is self-limiting, although one may 
have to look for and treat the underlying cause 
The author agrees with Kinmonth that the condi- 
tion described in this paper may be regarded as 
Mondor’s disease of the arm—R. MacQuvuicc 

Aspergillosis. 
Brit J Dis 
(*London 


Surgery in Broncho-Pulmonary 
J. R. Beccuer* and N. 8. PLumMMer 
Chest, October, 1960, 54: 335-341 
Chest Hosp., England) 

The part played by Aspergillus 


jumigatus m 
bronchopulmonary disease in man is almost always 
that of 
capable of invading diseased tissues 


sometimes 
The 


has been found in an increasing number of cases 


a pure saprophyte, but it is 
fungus 


presenting surgical problems, which may be divided 
into 3 groups: aspergillomas (simple and complex), 
aspergillar infection of suppurative lesions, and 
those cases in which the fungus was found in the 
mucous plugs characteristic of allergic aspergillo- 
sis. Complex aspergillomas develop in cavities with 


Hith- 


erto, no distinction has been made between simple 


gross disease in the surrounding lung tissue 


ind complex aspergillomas, but the results of sur- 
gery in the 2 groups are sufficiently different to 
make the 
point of view, quite apart from basic differences 


distinction important from a clinical 
in pathology. Twenty-one cases of aspergillosis in 
which surgery had been carried out are reviewed, 
and the results are analyzed along with those in 
22 cases from the literature. Applying the defini- 
tions outlined above, they have been classified as 
aspergilloma, 6 cases; complex 


fungous 


follows: simple 


aspergilloma, 10 cases; secondary infec- 


tion, 2 cases; and allergic aspergillosis, 3 cases. The 


organism was isolated from the before 


operation in 2 of the 6 patients with simple asper- 


sputum 


gillomas, in 6 of the 10 with complex aspergillomas, 
in 1 of the 2 in whom there was diffuse fungous in- 
vasion of suppurative lesions, but in none of the 
3 patients with allergic aspergillosis. Surgery is 
relatively safe in patients with simple aspergil- 
lomas, but the incidence of postoperative compli- 
cations in patients with complex aspergillomas 
combined with those who had aspergillar infection 
of suppurative lesions was very high (75 per cent) 
Two of the 9 patients who had complications died 
ifter operation. The indications for surgery in such 
cases are discussed Surgery is neither necessary 


nor desirable for the localized lesions of allergic 
aspergillosis—M. J. 


Treatment of Oesophageal Atresia, A Modifica- 

tion in Technique. A. Sanpervup*. Acta Chir 
August, 1960, 119: 339-342. (*Rikshos- 
pitalet, Oslo, Norway) 


Scand, 


{n anastomosis is performed over a catheter 


which is withdrawn when it is completed by a 
modification of the end-to-side technique, de- 
scribed by Sulamaa, Gripenberg, and Ahvenainen 
in 1952. It is thought that a wide lumen is provided 
with decreased danger of shrinkage at the anasto- 
mosis. This technique was used in 10 patients, with 
1 postoperative death, and follow-up from 1 to 15 
months in the others showed the anastomosis to 
be satisfactory in every case—R. MacQuice 

Dilated Azygos Vein Simulating a Mediastinal 

Tumor: Report of a Case. M. H. Macarranc*, 

F. C. Hayronp, and J. M. Biaxe. New Engl J 

Med, September 22, 1960, 263: 598-600. (*St. 

Peter’s Hosp., Albany, New York) 

Cases reported in the literature have included 
various causes for dilatation of the azygos vein 
tumor, right- 
failure, obstruction of the superior 


simulating a mediastinal such as 
heart 
and inferior venae cavae, and portal-vein hyper- 


A case is presented of dilatation of the 


sided 


tension 
azygos vein to such a size as to strongly suggest 
a mediastinal tumor requiring surgery. At thoracot- 
omy, the azygos vein was in its normal anatomic 
position but was approximately 10 times its nor- 
The superior and inferior venae cavae 


mal size 


were slightly smaller than normal. Several diag- 
nostic aids in the differentiation of a dilated azy- 
gos vein from a mediastinal mass are enumerated 


—M. J. 


Five Year Survival After Surgery for Broncho- 
genic Carcinoma. D. Errier* and D. Barr. Dis 
Chest, October, 1960, 38: 417-422. (*The Cleve- 
land Clinic, Ohio) 

The data on 21 patients who survived 5 years or 
longer after surgery for bronchogenic carcinoma 
were examined in the hope of discovering factors 
influencing long-term survival. No feature con- 
sistently distinguished the survivors from the non- 
survivors, although lack of symptoms, peripheral 
location of the tumor, and the squamous-cell type 
of cancer were frequent findings in the survivors 
Thirty-one per cent of the patients who under- 
went lobectomy lived 5 years, but only 16 per cent 
underwent 
A. Rourr 


who lived 


that long —E 


of those pneumonectomy 


Extended Resection of Bronchogenic Carci- 
noma: A Reappraisal and Suggested Plan of 
Management. G. H. Lawrzence*, J. H. Wacker, 
and L. Pivxers. New Engl J Med, September 
29, 1960, 263: 615-620. (*Virginia Mason Hosp., 
Seattle, Washington) 

Surgical resection is the therapy of choice when 
bronchogenic carcinoma is grossly confined to the 
lung. Except in rare circumstances, lobectomy is 
the operation of choice in all lesions not requiring 
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intrapericardial pneumonectomy. Extended resec- 
tion includes removal of not only the lung, but of 
the recognizable gross extension to the mediasti- 
num, heart, thoracic parietes, or trachea, as well 
Extended pneumonectomy is associated with an 
increased postoperative mortality and morbidity 
Survival rates are not encouraging, and the opera- 
tion should be reserved for the younger patient 
who can tolerate it best. Cobalt radiation therapy 
administered in selected cases not suited for stand- 
ard surgical resection provides a hopeful means 
of palliation and possible cure-—M. J. 


The Diagnostic Value of Pleural Biopsy in 
Bronchopul y Carei W. Pacer* and 
S. Gorprars. J Clin Path, September, 1960, 13 
125-431. (*Clare Hall Hosp., Herts, England) 
Of 26 patients with bronchopulmonary carci- 

noma, in 13 the diagnosis was either corroborated 

or arrived at by pleural biopsy. Taken as a whole, 
pleural biopsy is inferior to repeated examination 
of the pleural exudate for neoplastic cells. In in- 
dividual observations, however, the former can be 
found positive at a time when neither the pleural 
fluid nor any other material provides s. diagnostic 
—E. Dunner 


clue 


Results of Radiotherapy in Inoperable Cases 
of Lung Cancer. J. Konnonen*, K. Arrakstnen, 
P. Kosxrven, and T. Ann Med Intern 

1960, 49: 131-135. (*Regional Hosp. of 
Central Finland, Jyviskyli) 

Of 135 patients with pulmonary cancer seen at 
the Regional Hospital of Central Finland between 
1954-1958, 9 were operated on elsewhere, 59 were 
given complete radiation therapy (skin dosage of 
12,000 r), and 14 received palliative radiation ther- 
apy. The untreated cases totaled 53. Of the 59 pa- 
tients given complete radiation therapy, 53 were 
dead by April, 1959. The mean survival time of 
the fatal cases after the initiation of therapy was 
74 months. The mean follow-up period of the liv- 
ing patients was 98 months. None of the 14 pa- 
tients receiving palliative radiation therapy were 
alive at the time of follow-up inquiry (mean sur- 
vival, 28 months). Of the untreated patients, 2 
were alive and 51 were dead (mean life of fatal 
It would seem that it is some- 


Fenn, 


cases, 39 months) 

times possible with radiation therapy to lengthen 

the lives of patients with inoperable cancer of the 

lung, although the results were poor with regard 

to complete recovery —E. Dunner 

The Late Results of Heller's Operation for Car- 
diospasm. K. Dovetas* and F. Nicuotson. Brit 
J Surg, November, 1959, 67: 250-253. (*Royal 
Infirmary, Manchester, England) 


In 28 patients treated by Heller's operation, 
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laparotomy was performed in 5 and thoracotomy 
in 23. When assessed 2 to 7 years after operation, 
there were 4 failures and 1 good result from lapar- 
otomy, and 4 failures, 10 good results, and 8 satis- 
factory results from thoracotomy. Recurrence was 
delayed for 3 years in 2 cases and for 6 years in 
1 case, indicating that a long-term follow-up is 
necessary. It is important to see that all muscle 
fibers are divided to mucosa, and it is noted that 
the longer the myotomy on the esophageal side 
the better the result. If myotomy is done through 
a thoracotomy, then the hernia thus produced 
should be repaired by taking sutures in the hernial 
sac, passing them under the hiatus, and tying them 
on the under surface of the diaphragm through a 
counter incision in the diaphragm. This helps to 
prevent the reflux esophagitis which may compli- 
cate an otherwise excellent result —R. MacQuicc 


The Prophylaxis of Pulmonary Embolism. 
N. M. Gress*. Brit J Surg, November, 1959, 67: 
282-286. (*Royal Surrey County Hosp., Guild- 
ford, England) 

Early ambulation has been only partially suc- 
cessful as a prophylactic measure. Early rising in 
the postoperative period, particularly in middle- 
aged patients, is an exhausting procedure. The ac- 
tive exercise obtained by a few faltering steps is 
paid for by hours of immobility while the patient 
recovers from the pain thus caused. Prolonged re- 
cumbency in arm chairs is even more dangerous 
than bed rest, since the risks of venous stasis are 
greater. Use of a “Soleus Ergometer” for exercis- 
ing the calf muscles is recommended. Prolonged 
periods in the Fowler position should be avoided, 
particularly in obese patients, but the essential 
factor is the frequent changing of position. All in- 
vestigators have found anticoagulant drugs effec- 
tive in reducing thromboembolic complications, 
and especially when they are administered soon 
after admission to the hospital. The laboratory 
control of such therapy precludes its routine use at 
present, but some patients present special prob- 
lems, such as obesity, congestive cardiac failure, 
injuries to the lower limb, or pregnancy, whereby 
adequate active mobility is difficult to achieve. 
—R. MacQuice 


Herniation in Congenital Diaphragmatic De- 
fects. J. A. W. Bryeuam*. Brit J Surg, July, 1959, 
67: 1-15. (*Belfast, Ireland) 

Posterolateral defects, the most common, lie at 
the periphery of the diaphragm in the region of 
its attachment to the tenth and eleventh ribs 
Only rarely is there a pleuroperitoneal sac. In the 
majority of cases, urgent operative treatment is 
required as soon as possible after birth. Diagnoses 
can be made from chest roentgenograms taken of 
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newborns with dyspnea by the presence of gut in 
the chest. Thoracoabdominal incision in the line 
of the tenth interspace is recommended as the best 
approach. The midgut is usually not attached to 
the posterior abdominal wall and may be malro- 
tated, and in these cases it is advisable to carry 
out Ladd’s procedure (division of the peritoneal 
fold passing across the duodenum in order to pre- 
vent later duodenal obstruction or midgut volvu- 
lus). The use of excessive pressure to inflate the 
lungs should be avoided as it may cause a tension 
pneumothorax. In all of the cases described, one- 
stage closure proved possible. It is important to 
withhold oral feeding until the tense abdomen be- 
comes soft—R. MacQvuice 
A Cause of Gastro-Intestinal 
Hemorrhage. P. Marcnann*. Brit J Surg, 
March, 1960, 67: 515-525. (*Johannesburg Gen- 
eral Hosp., South Africa) 
This review confirms that esophageal erosion due 
to reflux does not cause massive bleeding. Thirty- 


Hiatus Hernia: 


seven cases of hemorrhage in a total series of 138 


hiatal hernia are described. Seven pa- 
tients were admitted with unexplained anemia, 
and 19 had bled massively. Most of the patients 
with massive hemorrhages or severe anemia had 


All of the massive hemor- 


cases ot 


large rolling hernias 


rhages and severe anemia not caused by duodenal 
ulcers were due to ulceration of the mucosa within 
the herniated stomach. A “blind” partial gastrec- 
tomy should never be performed for hemorrhage 
unless the hiatus has been adequately explored 

R. MacQuice 


Leiomyoma of the Lung (in Japanese). H. Sawa- 
zaki*, G. Tastma, A. Onoxt, and T. Isurxo. Jap 

J Thor Surg, November, 1960, 13: 934-939. 

(*Kanto Teishin Hosp., Tokyo, Japan) 

A case is presented of primary leiomyoma of 
the lung, which is a rare tumor. This is the twelfth 
case of primary benign leiomyoma of the lung re- 
ported together with photomicrographic illustra- 
tions. It is the first case diagnosed by broncho- 
scopic biopsy in the literature; the other 11 cases 
were not definitely diagnosed before operation or 
autopsy. The patient was a 47-year-old housewife 
who came to the clinic complaining of productive 
cough and fever in February, 1960. A chest roent- 
genogram showed the left lung to be totally 
opaque. Bronchography revealed occlusion of the 
left main bronchus just below the bifurcation. On 
bronchoscopic examination, the left main bronchus 
was blocked by a grayish-white tumor with a flat 
surface. A biopsy specimen taken from the tumor 
showed interlacing whirled bundles of elongated 
spindle-shaped cells. With the use of van Gieson 
and Azan-Mallory staining techniques, this case 
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was diagnosed finally as a leiomyoma of the lung. 
Surgery is scheduled —I. Tateno 


Primary Leiomyosarcoma of the Lung (in Hun- 
garian). G. MészAros* and J. SrmArszxy. T'u- 
berkulozis, May, 1960, 5: 144-148. (*Tbe. Klin- 
ika, Debrecen, Hungary) 

The case history is presented of a 45-year-old 
man in whom an egg-sized and egg-shaped shadow 
was discovered by mass survey in the left upper 
hilar The patient was asymptomatic. Ex- 
ploratory thoracotomy and extemporaneous pneu- 
monectomy were done, and the histopathologic di- 
agnosis of the tumor was leiomyoma 
sarcomatosum. There have been 25 cases of pul- 
monary leiomyosarcoma reported in the literature 

Z. VirAcu 


area 


resected 


A New Method of Controlling Paradoxical Res- 
piration in Single Stage Thoracoplasty. B. 
Burcu* and L. SHerts. Dis Chest, September, 
1960, 38: 261-263. (*Patton State Hosp., Cali- 
fornia) 

There is still a place for thoracoplasty in the 
management of the poor-risk patient who is not 
acceptable for resectional therapy. A single-stage 
thoracoplasty is accomplished and paradoxic res- 
piration is controlled by the simple maneuver of 
placing sutures about the individual intercostal 
muscles which are anchored posteriorly in the 
sacrospinalis rauscle and anteriorly in the sternal 
origins of the pectoralis major. Three stages may 
thereby be done in a single operation. Of 23 ad- 
vanced cases of tuberculosis so treated, 1 died of 
a massive pulmonary hemorrhage 6 days post- 
operatively, and 1 reactivated a month after sur- 
gery; the remaining 21 cases have remained bac- 
teriologically negative, the longest follow-up being 
4 years. An additional 12 nontuberculous patients 
were operated on in this manner without compli- 
cations —E. A. Rourr 
Successful Surgery in Giant Pulmonary Tuber- 

culoma Simulating a Posterior Mediastinal 

Tumor (in Japanese). Y. Kurruara* and K 

Hirano. Clin Resp Organs, September, 1960, 15: 

641-645. (*Hiroshima Municipal Social Insur- 

ance Hosp., Japan) 

The authors report successful resection of a 
localized solitary giant tumor in the left lung of a 
37-year-old male patient. The preoperative diag- 
nosis was posterior mediastinal tumor. The giant, 
fist-sized tumor was in the lower lobe; it was filled 
with a chocolate-like mucoid substance and was 
not considered to be a tuberculous lesion macro- 
scopically. However, the histologic diagnosis was 
tuberculosis with giant cells, cell infiltration, casea- 
tion, and cavity formation. The differential diag- 
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nosis between malignant tumors and tuberculoma 
is discussed, and early surgical intervention is 
recommended when the diagnosis is uncertain be- 
cause many localized solitary pulmonary shadows 
encountered were proved to be due to malignant 


lesions —I. Tateno 


Results of Pneumonectomy and an Analysis of 
220 Cases in Japan (in Japanese). T. Wapa* 
and 8. Komatsu. Clin Resp Organs, September, 
1960, 15: 605-610. (*Sapporo Med. College, Ja- 
pan) 

The authors analyzed 
formed by themselves and by other surgeons in 
Japan. This operation has been used increasingly 
over the past 10 years. Eighty per cent of the 
pneumonectomies were performed for pulmonary 
tuberculosis, and 90 per cent of the patients who 
survived the operation were completely cured. The 
incidence of the development of complications was 
between 20 and 30 per cent, but 90 per cent of 
these patients were clinically cured 1 year after 
According to the authors’ experience, 


pheumonectomies per- 


operation 


the presence of increased pulmonary artery pres- 
sure before operation was not a contraindication 
to the operation. There was no close correlation 


between preoperative vital and death 
rate. The presence of drug-resistant tubercle ba- 


cilli in the sputum was often associated with post- 


capacity 


operative complications, but most such patients 
were cured 14% to 2 years after operation. The 
tubercle bacilli was, 
therefore, not a contraindication to operation when 
final cure of the disease was the aim. The mortality 
rate was about 10 per cent and death usually oc- 
curred soon after operation. The number of pneu- 
monectomies performed for lung cancer, pulmo- 
nary infection, and bronchiectasis has been limited 


presence of drug-resistant 


in Japan, making a critical analysis impossible 
I. TaTeno 


Pneumonectomy in Children and Adolescents 
(in German). H. Britccer*, H. Dursen, and P 
Kénita. Beitr Klin Tuberk, April, 1960, 122 
77-93. (*Kinderheilstitte Wangen  [Allgiiu], 
Germany ) 

resections 

There 


patients 


This is a report on 107 pulmonary 
performed in children aged 7 to 19 years 
2 of 
only lobectomy was indicated preoperatively. In 
6 children, the chest 
after pneumonectomy until shrinking of the chest, 
shift of the 


phragm, and narrowing of the intercostal spaces 


were 7 pneumonectomies; in these 


eavity was refilled with air 


mediastinum, elevation of the dia- 


obliterated the empty hemithorax. Thoracoplasty 


is not recommended—and none was attempted 


for the purpose of decreasing the dead space in the 


chest cavity after pneumonectomy, as extensive 
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thorax deformity is likely to result. Filling the 
hemithorax with plombage material should also be 
avoided because of the danger of infection. 

—Z. VirAcu 


Manpower Salvage with Surgery in Pulmonary 
Tuberculosis. D. E. THomas* and E. M. 
AronstaM. JAMA, September 3, 1960, 174: 23-25 
(*Valley Forge Army Hosp., Phoenixville, 
Penn.) 

A 5-year follow-up study of selected active mili- 
tary personnel revealed that excisonal surgery for 
pulmonary tuberculosis resulted in a mortality of 
less than 1 per cent, a cure rate of 97 per cent, and 
a work rehabilitation of 98 per cent among those 
whose disease remained inactive. These figures are 
based on an experience with almost 400 patients 
operated on between 1953 and 1957—H. Asetes 


Surgical Indications in Pulmonary Tuberculo- 
sis (in Roumanian). N. Bumsicescu* and C. 
Ionescu. Ftiziologia, March-April, 1960, 2: 139- 
152. (*Clinica de Ftiziologie, Iasi, Roumania) 
The records of 10 patients, including progress 

reports and roentgenograms, were sent to 40 phthis- 

iologists and 17 thoracic surgeons for their opinions 

Resec- 


tional surgery was suggested most often, and was 


as to the treatinent to be recommended 


followed by the various forms of surgical collapse 
In 1 patient, pneumothorax was indicated by 3 
physicians, but none of the surgeons concurred 
Both the physicians and surgeons agreed on pre- 
operative treatment with antimicrobials for 6 to 7 


months.—Z. VirAcn 


Electrolyte Concentration in the Pleural Fluid 
and Electrolyte Balance after Pulmonary Re- 
section for Tuberculosis (in Japanese). Y 
Yamapa*. Kekkaku, September, 1960, 35: 641 
648. (*Keio U. School of Med., Tokyo, Japan) 
Electrolyte balance studies on both the serum 

ind pleural fluid of uncomplicated surgical cases 

and the following conclusions 
were reached. Sodium concentration in the pleu- 
ral fluid ranged from 1318 to 1448 mEq/l and 
was always lower than that in the serum. Chloride 
concentration ranged from 955 to 1158 mEq/I 
and was always higher than that in the serum 

Potassium concentration ranged from 3.2 to 103 

mEq/l and there was no correlation between its 


were conducted, 


concentration in the pleural fluid and in the serum 
The blood volume in the pleural fluid as deter- 
mined by hematocrit and hemoglobulin determina- 
tions fell rapidly after the second postoperative 
day, and the mixing ratio of the exudate in- 
creased remarkably. The patients who received 300 
to 500 ml. more blood than they lost during and 
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after operation did not show any significant 
changes in serum electrolytes. Sodium retention 
lasted for about 3 or 4 days after operation, in 
general, but the degree and duration of sodium re- 
tention was more when the pleural 
exudate was higher (high mixing ratio of pleural 


excre- 


prominent 


and blood). Increased potassium 


exudate 
tion lasted until the second or third postoperative 
day. Recovery to the preoperative levels was usu- 
ally seen by the seventh to tenth day after opera- 
Eosinophilic cells fell sharply to 10 or less 
The correlation be- 


tion 
per cu. mm. after operation 
tween the eosinophilic response and the changes 


in urinary sodium excretion was noted.—I. TaTeno 


Anterior Spine Fusion for the Treatment of Tu- 
berculosis of the Spine. A. R. Hopvcson* and 

F. E. Stock. J Bone Joint Surg (Amer), No. 2, 

1960, 42-A: 295-310. (*U. of Hong Kong) 

The operative findings and results of treatment 
of 100 patients with tuberculosis of the spine seen 
at the University of Hong Kong are reported. The 
usual methods of abscess drainage, removal of 
bone sequestrae, antimicrobials, and bone fusion 
were employed. The superior results from anterior 
spine fusion compared with conservative methods 
or posterior fusion are stressed. It is noted that the 
interior approach gives wide access to the disease , 
always extensive than the roent- 


which is more 


genogram would lead one to suppose. Likewise, the 


authors state that anterior fusion by their method 


has reduced the period of hospitalization from 
years to months. In 11 patients previously treated 
by posterior fusion, activity of the disease in the 
spine was demonstrable despite roentgenographic 
evidence of solid fusion. In the group of 100 pa- 
tients, there were 4 deaths, 2 non-unions, and 94 
successful fusions; 1 patient required 2 operations 


B. Rocorr 


Thoracic Surgery in Mentally Ill Patients. O 
Berrac*, J. Liuoyp, D. Sturva, and L. Krasner 
Dis Chest, October, 1960, 38: 362-369. (*Illinois 
Dept. of Public Welfare, Chicago) 

Over a 10-year period, 388 surgical procedures 
were performed on 343 mentally ill or retarded pa- 
tients, with an over-all mortality 
(within 90 days) of 6.7 per cent. The over-all per- 
centage of postoperative mortality for tuberculo- 


postoperative 


sis patients was 5.6 per cent (representing a post- 
Good results 


resection mortality of 79 per cent) 
obtained in 82 per cent of the cases of tu- 
The 
postoperative management of these patients is es- 
pecially important when dealing with the more se- 


and the 


were 
berculosis (295 procedures on 251 patients) 


vere mental defectives chronic 


psychotic patients —E. A. Rourr 


Passive 
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Prevention and Treatment of Respiratory Com- 
plications in Surgery. B. B. Roze*. New Engl J 
Med, September 15, 1960, 263: 547-550. (*U. of 
California School of Med., San Francisco) 
Major pulmonary complications continue to be 

a significant hazard to surgical patients, and occult 

complications are likely to be more common than 

is generally appreciated. An intensive program of 
prevention and treatment is recommended. Tradi- 
tional aspects of surgical management that are 
prejudicial to respiratory function and predispose 
to complications should be discarded. Wider ap- 
plication of airway moisture, expectorants, tra- 
cheal aspiration, bronchoscopy, and tracheostomy 
is encouraged for prophylaxis as well as treatment 
(Author’s summary)—M. J. SMALL 


Surgical Significance of the Thymus. D. P 
Boys* and F. P. Gerarp. New Engl J Med, Sep- 
tember 1, 1960, 263: 431-436. (*Lahey Clinic, 
Boston, Mass.) 

Twenty-four thymectomies 
from 1928-1958. Seven were in patients with my- 
asthenia gravis who had failed to respond to medi- 
cal measures. The remaining 17 were for tumors of 
the anterior mediastinum, 4 of which were asso- 
ciated with myasthenia gravis. It is concluded that 
thymectomy appears to be of definite value in 
the treatment: of myasthenia gravis in the prop- 
erly selected patient. The patient most likely to 
have a good result is the woman less than 35 years 


were performed 


of age in whom the disease has been present for 
less than 5 years. An associated thymoma is a grave 
prognostic sign. Despite the poor prognosis, thy- 
mic tumors should be excised if possible, for life 
is short. Tumors of 


expectancy without removal 


the anterior mediastinum should be explored 
whether they are considered benign or malignant 
Excision of an encapsulated tumor offers the best 
chance for survival. Thymoma must be considered 
a highly malignant lesion, as is evidenced by the 
fact that half the with thymomas who 
were operated on were dead within 6 months 


—M. J. Smaun 


patients 


The Sheep as an Experimental Animal in Surgi- 
eal Science. J. Borrie* and R. M. Mrrcweui 
Brit J Surg, January, 1960, 67: 435-445. (*Otago 
Med. School, Dunedin, New Zealand) 

Sheep were used in more than 800 survival op- 
erations in the Department of Surgery at the Uni- 
versity of Otago, New Zealand. Dogs were not 
used, not only because of the noise they would 
cause in the city area and the heavy maintenance 
cost for long-term experiments, but also because 
of limited holding space in the Medical School pre- 
Animals than 80 to 100 pounds 
especially for abdominal work, be- 


cincts. heavier 


were avoided 
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cause of excessive intra-abdominal fat. Preopera- 
tive starvation was increased to 48 hours, due to a 
tendency to operative and postoperative regurgi- 


tation from the enormous stomach. A Palmer anes- 


thetic pump was used for thoracic operations. A 
check list is given of danger points in the anes- 
thetic technique. Atropine and pentobarbitone so- 


dium are injected into either external jugular vein 
The sheep may be very easily cooled and re- 
If prolonged 
intercostal water-seal drainage with suction is nec- 


warmed for hypothermic experiment 


essary, the animal is easily supported on a Cyclone 
ewe holder, and can remain there up to 24 hours 
if necessary. At the conclusion of the experiments 
the wool is marketed, but not the meat, as wages 
for butchering exceed receipts from its sale. Sug- 
gestions are given for urine collection 
—R. MacQutea 

ROENTGENOGRAPHY 
Selective Terminal Angiopneumography (in 
Spanish). S. Bravo Ovatia*, L. Castro Garcia, 
and E. Pérez Ruta. Enferm Toraz, No. 34, 1960, 
9: 145-158. (*Dispensario de Térax, San Sebas- 
tian, Spain) 
Preoperative function studies of the right heart 
and lesser circulation are indispensable in pulmo 
Selective 
raphy would help to forestall certain postoperative 


nary surgery terminal angiopneumog- 
complications by revealing the circulatory condi 
tion of those parts of the lung which are expected 
to function properly after the operation. The tech 
nique of the procedure is described and illustrated 
with angiopneumograms of 4 patients—Z. VirAcnu 
Modification of Bronchographic Technique (in 
Spanish). J. Apetto*. Rev Esp Tuberc, 
1960, 29: 303-317. (*Sanatorio Helios, Guadar- 
rama, Spain) 


July, 


After introducing a Metrax catheter into one of 
the main bronchi, a fine plastic tube was passed, 
with the help of a metal wire, to the desired loba: 
or segmental bronchus or to one of its principal 
Once the 


contrast 


ramifications plastic tube was in place, 


non-oily material was injected into it 


without pressure. Using this method, good roent 
genograms can be obtained even of the bronchiolli 
The first experiments were carried out in dogs, and 
were later performed successfully in humans 


Z. VirAcu 


Aimed Bronchography. 0. Kassay*, M. Expenya, 
and R. Scuuster. Dis Chest, October, 1960, 38 
382-390. (*Lankenau Hosp., Philadelphia, Penn.) 
Specially constructed tubes of varying degrees of 

pliability and been made for 


angulation have 
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guided bronchoscopic insertion under fluoroscopic 
control. They have proved to be of distinct value 
when suspicious lung areas have not been filled by 
conventional bronchographic means.—E. A. Rourr 
Intercostal Lung Bulging, an Early Roentgen 

Sign of Emphysema in Children. 8. Scnorr* 

and D. Ayawon. Radiology, October, 1960, 75: 

544-551. (*Municipal Hosp. “Hadassah,” Tel- 

Aviv, Israel) 

In the normal roentgenogram, the line separat- 
ing the radiolucent lung from the intercostal soft 
tissue is straight or at times slightly concave. Con- 
vexity or outward bulging of this borderline ap- 
pears to indicate overexpansion of the lung, the 
so-called “air trapping” or acute emphysema of 
children 
young children : 
genographic evidence of acute inflammatory proc- 


This sign was noted in 27 infants and 
22 had clinical and other roent- 


esses in the respiratory tract, 5 had no other roent- 
genographic abnormality. In 18 of these cases there 
were associated roentgenographic signs of pulmo- 
nary emphysema. In 6, the lateral chest film re- 
vealed parasternal intercostal bulging, not always 
accompanied by bulging of the lateral intercostal 
spaces. The diagnosis of acute pulmonary emphy- 
sema was verified in 5 autopsied cases. Intercostal 
bulging is an expression of emphysema of the 
peripheral layers of the parenchyma due to tem- 
porary obstruction of the small bronchioles by mu- 
cous plugs or inflammatory edema of the bron- 
chiolar mucosa. The emphysema is reversible. This 
roentgenographic sign may denote an early stage 
of lung overexpansion and may be an indication 
of subclinical lung inflammation. 
W. J. Srervincer 


Combined Fluoroscopy and Endoscopy of the 
Bronchi and Esophagus (in German). H. L. 
Wuttstetn*. Deutsch Med Wschr, July 22, 1960, 
85: 1329-1330. (*Luitpoldkrankenhaus, Wiirz- 
burg, Germany ) 

This is a description of a fully mobile table and 
roentgen apparatus with image amplifier and tele- 
vision which makes 
examination of the esophagus and bronchi simul- 
taneously with the visualization of the same area 


screen possible endoscopic 


on the television sereen as fluoroscopy image. This 
facilitates the performance of any operations in the 
bronchi or the esophagus —J. HaapaNnen 


The Functional Effect of Pulmonary Irradia- 
tion. M. Surron*. Brit Med J, September 17, 
1960, No. 5202: 838-841. (*Hammersmith Hosp., 
London, England) 

Serial lung function studies were performed on 
patients who were having their lungs irradiated for 
earcinoma of the 


carcinoma of the bronchus or 
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breast. Lung function tends to be depressed to- 
ward the end of the course of radiation therapy 
at 240 kV. Such a depression is not seen with su- 
pervoltage radiation therapy. This is probably due 
to the difference in radiation reaction. Moderate 
functional disability results from direct pulmonary 
irradiation by supervoltage roentgen rays as meas- 
ured at the end of 1 year. No reai functional dis- 
ability results from radiation therapy for carci- 
noma of the breast when modern radiation 
therapy techniques are employed (after author’s 
summary ).—E. A. Ritey 


Anomalous Drainage of Pulmonary Veins into 
the Inferior Vena Cava. Importance of Plani- 
graphic Study. W. Kocu* and A. Strva. Radi- 
ology, October, 1960, 75: 592-594. (*Carlos Van 
Buren Hosp., Valparaiso, Chile, 8.A.) 

Two cases are presented of anomalous venous 
drainage of the right lung into the inferior vena 
Both had associated congenital anomalies. 
In one there was an anomalous distribution of the 
bronchi to the right lung and small anomalous 
vessels from the systemic circulation of the me- 
diastinum to the right lung. The other had an 
interatrial septal defect. Planigraphic studies were 
of value in establishing the correct diagnosis 

W. J. Srerntncer 


cava 


Reflections of Disease in the Pulmonary Me- 
dulla. R. P. Barven*. Radiology, September, 
1960, 75: 454-455. (*Chestnut Hill Hosp., Phila- 
delphia, Penn.) 

Characteristic but nonspecific roentgenographic 
shadows in the lungs may occur in certain “hyper- 
sensitivity states” such as periarteritis nodosa, and 
in toxic states such as uremia. These shadows were 
thought to be due to a reversible edema which 
occupied the central portion of each lung in a 
peculiar, symmetric manner. Recent studies show 
that the lung is divided into two parts: a periph- 
eral zone, or cortex, and a central medullary zone 
which is rich in capillaries. All conditions produc- 
ing increased capillary permeability will result in 
selective leakage of fluid in the medullary zone 
In conditions such as passive congestion, in which 
edema fluid collects in peripheral portions of the 
lungs and in the pleural cavities, one may assume 
that the mechanism of leakage is different and 
that vessels larger than capillaries are primarily 
involved —W. J. Srerntncer 


CHEMOTHERAPY 


The Nineteenth Veterans Administration— 
Armed Forces Conference on the Chemother- 
apy of Tuberculosis. Rorusremn*. New Engl 
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J Med, September 22, 1960, 263: 588-591. (*V. A. 

Hosp., Brockton, Mass.) 

The Nineteenth Conference, like its predeces- 
sors, devoted the major portion of its time to the 
chemotherapy of tuberculosis. There was an in- 
creasing interest in the broader field of respiratory 
disease, however, reflecting the fact that, with the 
shortened hospital stay and decreased bed occu- 
pancy by tuberculous veterans, the staffs of the 
Veterans Administration hospitals are caring for 
more patients with chronic nontuberculous ill- 
nesses of the respiratory tract. The major findings 
of the conference are summarized as follows: 
Randomized studies to date have not shown any 
advantage in high-dose isoniazid therapy, although 
toxic reactions were increased. Corticosteroids may 
be used as part of the treatment of pulmonary 
tuberculosis. They are occasionally of benefit and 
usually not harmful, but are of doubtful ultimate 
value. In the presence of effective drug therapy, 
results are very good despite the absence of rest 
treatment. In patients with resistant tubercle 
bacilli, occasional benefit, chiefly bacteriologic, 
may be expected from thioamide (ethionamide, 
TH1314) or from cycloserine in large doses 
Amphotericin B is of value in the treatment of 
pulmonary histoplasmosis. Large-scale coopera- 
tive studies are being utilized in the evaluation of 
diagnostic, therapeutic, and prognostic programs 
dealing with many respiratory illnesses—chronic 
bronchitis, histoplasmosis, emphysema, and bron- 
chogenic carcinoma.—M. J. SMALu 


The Influence of Antimicrobials on Bacillos- 
copy (in Spanish). J. Papmia Manzuco* 
Enferm Toraz, No. 34, 1960, 9: 175-188. (*San- 
atorio de La Fuenfria, Madrid, Spain) 
Chemotherapy is liable to delay the develop- 

ment of colonies of tubercle culture 

media. Therefore, it is recommended that the cul- 
tures should be kept for 2 to 3 months —Z. VirAcu 


bacilli in 


Acceptability of Ethionamide (1314TH) in 
Nigerian Patients. J. R. Laucxner*. Tubercle, 
October, 1960, 41: 367-369. (*University Col- 
lege, Ibadan, Nigeria) 

Ethionamide in a daily dosage of 15 to 20 mg 
per kg. per day appears to be better tolerated by 
Nigerian than by European patients 
toxic effects have been observed in some 30 pa- 
tients treated thus far. The patients did not often 
complain of anorexia, nausea, vomiting, epigastric 
pain, or diarrhea, symptoms which have been re- 
ported to cause considerable difficulty in European 
patients. At various stages between the third and 
eleventh 7 patients com- 


No serious 


weeks of treatment, 7 
plained of either sore mouth or sore tongue. In its 


milder form there was no visible abnormality 
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When more severe, there was redness of the buccal 
mucosa with some loss of normal furring of the 
angular 
basis of clinical resemblance to 


tongue and, sometimes, stomatitis of 


cheilosis. On the 
deficiency of B vitamins, yeast was prescribed 
while continuing ethionamide. In 6 cases there was 
considerable improvement or complete clearing of 
One-half of the 


treated showed roentgenographic deterioration, 5 


signs and symptoms patients 


showed little change, and 1 showed considerable 


improvement Loss of weight does not appear to 


be clearly related to clinical deterioration. Fur- 


thermore, loss of weight tended to be continuous 


during the period of administration of the drug 
and did not follow the fall and 


positivity. Five of the patients treated gained con- 


rise of sputum 
siderable weight during the succeeding 3 months, 
and none continued to lose weight after treatment 
with These 
tions suggest that loss of weight or failure 


ethionamide was stopped observa- 
to gain 
was directly related to the ethionamide, irrespec- 
tive of clinical improvement or deterioration. In 
many cases, weekly examination of direct sputum 
smears prepared according to a standard technique 
showed a pronounced fall-and-rise phe nomenon, 
suggesting that 


has a definite 


administered alone 


that re- 


ethionamide 
tuberculostatic effect and 
sistance develops rapidly. Ethionamide has several 
properties which recommend it as a potentially use- 
ful drug for the treatment of tuberculosis in the 
Its use in this connection should be fur- 


ther explored M.J 


tropics 
SMALL 


The Susceptibility to Hydrogen Peroxide of 
Indian and British Isoniazid-Sensitive 


and 
Isoniazid-Resistant Tubercle Bacilli. T. \ 
Supparan*, D. A. Mircnison, and J. B. SeiKon 
Tubercle, October, 1960, 41: 323-333. (*Tuber- 
culosis Chemotherapy Center, Madras, India) 


\ standard, bactericidal, hydrogen peroxide sus- 
ceptibility test was developed in which a viabl 
count was done on strains that had been exposed 
to 0.02 per cent hydrogen peroxide for 90 minutes 
at 37°C. This found to 


accurately the proportion of catalase-positive, iso 


test has been estimate 


niazid-susceptible organisms in a mixture with 
isoniazid-resistant organisms 
British with full 


susceptibility to isoniazid were uniformly resistant 


catalase-negative, 
Among strains from patients, 8 


to peroxide, and 7, which were isoniazid-resistant 
but still 


more 


retained some catalase activity, were 


susceptible to peroxide, but contained at 
O.11 per 
In contrast, among strains from Indian patients, 
1 of the 7 


strains were more susceptible to peroxide than were 


least cent peroxide-resistant organisms 


isoniazid-susceptible, catalase-positiv« 


any of the British strains, and 3 of the 8 isoniazid- 


resistant, catalase-positive strains contained 0.018 
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per cent or fewer peroxide-resistant organisms. All 
9 catalase-negative, isoniazid-resistant strains from 
both British and Indian patients were completely 
susceptible to peroxide. An association was found 
between low catalase activity, high susceptibility 
to peroxide, and a high degree of 
This association was more clear cut in 
than in the Indian The re- 
between and 


resistance to 
isoniazid 
the British 
lationship 
animal virulence in the Indian strains is being in- 


strains. 
peroxide susceptibility 


vestigated. This is of particular interest, sinc« 
it has been shown that isoniazid-susceptible Indian 
strains of tubercle bacilli, of similar origin to those 
reported here, had a wide range of virulence in 
the guinea pig and were frequently less virulent 
than British strains —M. J. 
Concerning Jaundice in Iproniazid Treatment 
with Consideration of a Case of So-Called 
Allergic Cholangitis (Drug Icterus) (in Ger- 
man). H. Tuarer*. Wien Klin Wschr, August 
19, 1960, 72: 588-591. (*I Uni- 
versitaetsklinik, Vienna, Austria) 
Iproniazid has a damaging effect on the liver 


Medizinische 


parenchyma; this effect may aggravate or activate 
1 virus hepatitis. The case history is presented of 
in 86-year-old man who had severe angina pec- 
toris and was given iproniazid treatment for 10 
Thirteen days after the 
the patient developed icterus 


days onset of treatment 
A liver biopsy re- 


The 


icterus subsided after a few days. The patient died 


vealed the presence of acute cholangiolitis 


3 weeks later from cardiac failure. At autopsy, the 
liver was found to be normal. It is believed that in 
this case iproniazid caused an allergic cholangio- 


litis —G. C. Lerner 


Kanamycin and Streptomycin in the Treatment 
of Pulmonary Tuberculosis (in French). 4 
Bonstern* and G. Favez. Schweiz Z Tuberk, No 
3, 1960, 17: 179-185 
inges, Vaud, Switzerland) 


(*Clinique Sylvana, Epal- 


The therapeutic results obtained from the treat- 
ment of 20 patients with kanamycin and PAS in- 
fusions compared favorably with those in 20 other 
patients treated with streptomycin and isoniazid 
Kanamycin appeared to be more toxi« 

Z. VirAcu 


Hypersensitivity to Para-Aminosalicylie Acid. 
T. K. Krzysxi* and R. C. Youne. Canad Med 
Ass J, September 3, 1960, 83: 527-530. (*Point 
Edward Hosp., Sidney, NS.) 

Of 894 patients who received PAS therapy for 
tuberculosis during the period from January 1, 
1954, to December 31, 1958, 33 developed hyper- 
sensitivity and clinically recognizable reactions to 
this antimicrobial agent, an incidence of 36 per 


i 
| 
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The 
fever and skin eruption being the 


cent type of reactions observed varied, acute 


most common 
Several patients had severe gastrointestinal symp- 
toms and 2 developed hepatotoxicity. The average 
length of 
evident was 40 days, with an 
385 gm. of PAS. The shortest 
initiation of therapy to 


time for hypersensitivity to become 


average ingestion of 
time interval from 


reaction was 24 hours 
Hepatotoxicity is probably the most serious mani- 
festation of PAS hypersensitivity. It usually 


curs after a large daily dosage and continuance of 
drug administration after the first manifestations 


The 


discontinuing PAS at the earliest sign of possible 


of reactions have appeared importance of 


reaction cannot be emphasized too 


RILey 


allergic 
strongly (after authors’ summary)—E. A 
Prednisolone in the Treatment of Acute Ex- 

tensive Pulmonary Tuberculosis in West 

Africans. W. J. Beit*, P. P. Brown, and D. W 

Horn Tubercle, October, 1960, 41 341-351 

(*Tuberculosis Research Unit, Accra, Ghana) 

A controlled trial was undertaken to determine 
whether prednisolone, added to standard chemo- 
and roentgenographic 
the 
of tubercle bacilli in acute extensive 
West 


a short period of hospital treatment 


therapy, hastened clinical 


improvement and cleared sputum more rap- 


idly pulmo- 


nary tuberculosis in Africans who had only 
Forty-nine 
patients were treated with prednisolone combined 
with with 


chemotherapy, and 51 chemotherapy 


alone. The dose of prednisolone was 5 mg. 4 times 
daily for 8 weeks, tapering off by the tenth week 
consisted of daily 
(300 mg.) for 
Clinical 


prednisolone-treated group, 


Chemotherapy 
PAS, and 


thereafter, 


streptomycin, 
isoniazid 12 weeks and, 
isoniazid—PAS 


was more rapid in the 


improvement 


particularly in those patients severely ill or im 


condition during the first month 


The re 


to weight change, 


poo! 


ment were no significant differences with 


respect roentgenographic clear- 
bac 


hastene d, and an 


ing, or cavity closure. Clearance of from 


the sputum was not initial rise 


bacterial count was noted in the predniso- 
A well-marked rise the 
(including a rise in 
the 


a place in effecting accel- 


in the 
lone-treated cases cir- 
culating leukocytes 
phils) 


Prednisolone may have 


eosino- 


was observed in prednisolone cases 
eration of improvement in the general condition 
ill, but 


of this investigation it would seem that, in 


of those who are severely from the evi- 


ce nce 
the dosage given and in the type of disease in- 
no other place in the routine 


vestigated, it has 


early treatment of pulmonary tuberculosis in the 


West African —M. J. 


Hyperuricemia Due to Pyrazinamide. J. ScuNee- 


werss* and G. W. Poote. Brit Med J, September 


17, 1960, No. 5202: 830-832. (*Hammersmith 

Hosp., London, England) 

Pyrazinamide causes a rise in serum uric acid and 
a reduction in urinary excretion of uric acid within 
about 48 hours. Within a similar period of the sus- 
pension of this drug, these figures revert to the nor- 
mal range. This effect was reduced by the concur- 
rent standard 


administration of probenecid in 


dosage. In this series neither PAS nor isoniazid was 
found to have any effect on the level of uric acid in 
the serum. Pyrazinamide appears to act by inter- 
fering with the kidneys’ ability to concentrate and 
excrete uric acid in the normal manner, presumably 
by increasing the tubular reabsorption of uric acid 
It has been suggested that, after prolonged pyra- 
administration, decreased urate 


zinamide excre- 


tion apparently, this also involves de- 
al., 1956). This 


could be a physiologic response to elevated serum 


persists ; 
creased production (Gleason et 
uric acid levels, but may represent a more funda- 
mental disturbance in urate metabolism. Special 
care should be exercised in the use of pyrazinamide 
in patients with a past or family history of gout, 
as the development of hyperuricemia may lead to 
the precipitation of clinical attacks of gout (after 
authors’ summary )—E. A. Ritey 
A Maintenance Trial of Combined Steroid and 
Antibiotic Treatment in a Series of Asth- 
matics with Chronic Bronchitis. A. G. Octivie* 
and D. J. Neweuw. Brit J Dis Chest, October, 
1960, 54: 308-320. (*Rovyal 
Newcastle-upon-Tyne, England) 


Victoria Infirmary, 


Sixty men less than 65 vears old who had per- 


sistent asthma and chronic bronchitis were treated 


with a combined regimen of antimicrobials— 


oxytetracycline (Terramycin®), and 


tablet 


nov obiocin, 


an unmarked which was either methyl- 


prednisolone (4 mg.) or a dummy—for a trial 


period of 4 winter months. The criteria of selec- 
tion for the trial were fitness for the job on entry, 
the 


work the 


and a report by patient of a reasonable 


amount of loss of preceding 2 winters 
during the months corresponding to those of the 


The 


recognized was a comparison of the amount of sick 


trial period sole criterion of improvement 
absence during the trial period as compared with 
the 2 preceding winters. Discrepancies between the 
records kept by the patients and those supplied by 
the Ministry 
regarding absence from work were fairly numerous 
and applied to 20 per cent of the cases. The re- 
sult of the trial was affected by this discrepancy, 


of Pensions and National Insurance 


but even if the most favorable estimate had been 
the economic have 
slight. At the 
methyl-prednisolone would make for no economic 
An anal- 


accepted, gain would been 


relatively present use of 


costs, 


guin, according to the Ministry's results 
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ysis of the effect of the antimicrobial indicated no 
statistically significant change —M. J. SMALL 


Bacterial Resistance to Streptomycin, PAS and 
Isoniazid in Untreated Patients with Sympto- 
matic Pulmonary Tuberculosis in Ashanti. 
W. J. Beit* and P. P. Brown. Tubercle, August, 
1960, 41: 247-252. (* Tuberculosis Research Unit, 


Ghana, West Africa) 
This paper, as a preliminary to resistance studies 


of a broader nature being undertaken throughout 
Ghana, gives the results of sensitivity testing of 
cases of pul- 
monary that 
Kumasi Central Hospital, Ashanti, Ghana. Of 343 


positive cultures tested, 53 (15.4 per cent) showed 


symptomatic 
treated at the 


previously untreated 


tuberculosis were 


some degree of resistance to either streptomycin, 
Resistance to a single drug was 
to 2 or 3 


PAS, or isoniazid 


most common; resistance drugs was 
found in 32 per cent of all resistant cultures. Iso 
common, but was al 
resistance A 10 
rise than 1 


Many of the resistant patients treated were 


niazid resistance was most 
most equalled by streptomycin 


per cent was demonstrated in less 
year 
friends or relatives of patients already receiving 
treatment at home and living with them in clos« 
unsanitary conditions. The disturbing facts are the 
high rates of existing resistance and increasing r« 
sistance in Africa; for, with present facilities, there 
is no alternative in the treatment of pulmonary 
other than relatively un- 
controlled outpatient chemotherapy. In East Af- 


was 


tuberculosis to apply 
rica, between the vears 1953 and 1957, thers 
PAS 
sistance, and a similar increase of 16 per cent in 
Adding 
problem of 
that, 


an increase from 0 to 129 per cent in 


isoniazid resistance to the individual 
increasing re 


while the 


problem and to the 


sistance in general is the fact 
present practice of using isoniazid/PAS combina- 
tions as “standard” therapy is continued, an 11 per 
cent chance exists that inadequate therapy will be 
given —M. J. 
Experimental Studies on the Antituberculous 
Activity of Long-acting Sulfanilamide Deriv- 
(in Japanese). H. Svuerura*. Kekkal 
1960, 35: 688-695. (*Institute for In- 
fectious Diseases, Tokyo U., Japan) 


atives 
October, 


The susceptibility of tubercle bacilli grown in 
Youmans’ liquid medium to various long-acting 
drugs tested. The 
concentrations of 
and 50) per mil. The 


sulfisome- 


sulfanilamide was minimal 


growth-inhibiting these com- 


pounds were between 25 
effects of 


zole, and sulfamethizole were greater than 


inhibitory sulfadimethoxine, 
those 
of sulfisoxazole, sulfaphenazole, or sulfamethoxy- 
pyridazine bacilli 


mycin, isoniazid, and PAS were equally susceptible 


Tubercle resistant to strepto- 


ABSTRACTS 


sulfanilamides. They had synergistic in- 
action with isoniazid for the growth of 


to the 
hibitory 
tubercle bacilli and prevented the development of 
isoniazid The blood taken 
after oral administration of the sulfanilamides had 


resistance specimens 
an inhibitory effect on tubercle bacilli when tested 
by the slide-cell culture method; the effect was 
remarkable when sulfamethoxypyrida- 
sulfaphenazole 


especially 
zine, sulfadimethoxine, or were 
given orally. Blood specimens taken after oral ad- 
ministration of sulfanilamide and 
more inhibitory than those obtained after isoniazid 


I. TaTeno 


isoniazid were 
adniinistration 


Clinical Studies on Thiamine Ethyl Disulfide 
(in Japanese). K. Yamapa*, H. Sawaxk1, and O 
Yasaki. Jap J Chest Dis, September, 1960, 19 
653-658. (*Nagoya U. School of Med., Japan) 
Thiamine ethyl disulfide (TED) put on 

clinical trial in pulmonary tuberculosis because of 


was 


its promising therapeutic effects in in vitro and 
in guinea pigs. Seventeen 
given TED, which was well tol- 
erated in a dosage of 20 to 3.0 gm. daily for 6 
No toxic effects on the bone marrow and 
the digestive, cardiovascular, urogenital, 


im vivo experiments 


patients were 
months 
live r, oF 
or nervous systems were found. Nine patients were 
TED and 8 given TED in 
combination other drugs. Most patients 
showed roentgenographic improvement, but the 
illness worsened in 1 patient. Of the 9 patients who 
had sputum positive for tubercle bacilli at the 
onset of treatment, the bacilli became negative 
in the sputum of 4 patients and decreased in number 
in 2. There was a decrease in cough, sputum, and 


given alone, were 


with 


fever, and an increase in appetite with resulting 
weight gain in most patients treated with TED 
When 1 gm. of the drug was given orally, about 
% of the drug was excreted in the urine as 
It appeared that not all of the TED 


given orally was absorbed. This compound had a 


thiamine 


stimulatory effect on the adrenocortical glands 
I. TaTENO 


Cross Resistance Between Thioamide (1314 
Th) and Thiosemicarbazone (in German). K 
BartMann*. Tuberkulosearzt, August, 1960, 14: 
525-529. (*Gr. Wannsee, Berlin, Germany) 

In 68 per cent of patients who excreted tubercle 
bacilli Conteben® 
benzaldehyde-thiosemicarbazone ), 


resistant to (4-acetyl-amino- 
the strains were 
1314 Th. Only 
45 per cent of the Conteben-susceptible strains 
to 1314 Th. After combined treat- 
1314 Th. and patients 
had become resistant to 1314 Th, and in 6 this re- 
sistence was accompanied by a marked reduction in 
evident 


ilso resistant to the thioamide 


were resistant 


ment with cycloserine, 7 


Conteben susceptibility. Therefore, it is 
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that the development of resistance to 1314 Th can- 
not be prevented by the combined use of these 2 


drugs —J. HaaPaNeN 


How Should a Case of Open-Negative Syndrome 
be Treated? (in Japanese). Y. Ocuma* et al. 
Jap J Thor Surg, November, 1960, 13: 924-933 
(*Kekkaku Yobokai Institute, Kiyose, Japan) 
Clinical and histologic studies were made of 506 

patients with open-negative cavities and 456 pa- 

tients with open-positive cavities in order to de- 
termine the method of treatment indicated for the 
first group. (7) Open healing (mostly with a cavity 
wall of less than 3.0 mm. in thickness) 
served in only 10 per cent of all of the cavities 

The longer the duration of negative sputum cul- 

ture, the higher the incidence of open healing. (2) 

after 

observed in 16.1 per 


was ob- 


withdrawal of chemotherapy 


cent of the 


Reactivation 


was patients 


When the duration of negative sputum culture was 


less than 6 months, reactivation of disease was 


very frequent and its occurrence depended mainly 


on the character of the cavity wall. It was quite 


frequently observed even in patients with very 
thin cavity walls. (3) Postoperative complications 
were seen in 69 per cent of the open-negative 
cases, a much lower incidence than in 


tive cavities. The character of the cavity wall and 


open-posi- 


the duration of negative sputum on culture had 
no influence on postoperative complications. It is 
concluded that, as reactivation after cessation of 
chemotherapy in the cases of open-negative syn- 
drome was seen more frequently than were post- 
after 
tion, pulmonary resection was indicated even in 


operative complications pulmonary resec- 
cases of open-negative syndrome in which the cavity 
wall was thin and the duration of negative sputum 


culture was long—I. Tateno 


The Medical Letter*. (*136 East New 


York) 


57th St., 


December 23, 1960, 2: 101-104: Cough remedies: 
opiates, non-addicting antitussives, antihistamines 
Chloral hydrate preparations as potent hypnotics 
virtually free of side effects 

January 6, 1961, 3: 1-4: Chloramphenicol (Chlo- 
romycetin®) causing aplastic anemia. Antimicro- 
bial prophylaxis of chronic bronchitis 


January 20, 1961, 3: 5-8: 


conformance to U. S. Pharmacopeia specifications 


Comparison tests for 


of secobarbital capsules purchased from 36 drug 
companies. Questionable value of Reticulose® as 
a broad-spectrum antiviral drug. Trimethobenz- 
amide (Tigan®) as a broad-spectrum anti-emetic 
Index to volumes 1 and 2. 


PULMONARY PHYSIOLOGY 


Studies on the Effects of Sympathicoamines in 
Asthma. M. Mosxo*, M. Arxry, B. MrIiuer, and 
G. Snwer. Dis Chest, September, 1960, 38: 264 
271. (*Michael Reese Hosp., Chicago, Ill.) 
Ventilatory function tests were used as an ob- 

jective measurement of airway obstruction. The 

failure to respond to epinephrine with relief of 
airway obstruction is not believed due to an al- 
teration of the pharmacologic effects of the drug, 
but to other obstruction not 
affected by sympathicoamine action. Aerosolized 
sympathicoamines may have a greater vasocon- 
strictive effect in the superficial portions of the 
Subcutaneously administered 


causes of airway 


bronchial mucosa. 
drugs may have a greater effect on vasoconstric- 
tion deep in the bronchial wall and on lysis of 
muscle spasm. Both routes should be 
used in the patient with refractory 
asthma. Small repeated subcutaneous doses of 
epinephrine often have a cumulative effect and 
have far fewer side effects than the same total 
dose of drug given as a single injection. No sig- 
nificant differences were noted in the effects of 
aerosol isoproterenol as compared with epineph- 
rine.—E. A. Rourr 


bronchial 
severe or 


The Influence of Artificial Expiratory Stenoses 
and of Rebreathing on the Mean Capacity in 
Asthma and Emphysema. P. Gronsark* and 
A. P. Sxousy. Acta Med Scand, September 21, 
1960, 168: 1-3. (*Municipal Hosp., Copenhagen, 
Denmark ) 

In patients with varying degrees of asthma and 
emphysema, artificial expiratory resistances pro- 
duced increases in the mean capacity of the lungs, 
dependent upon the degree of resistance and the 
control level of the mean capacity. A decrease was 
never found. Rebreathing of oxvgen and air caused 
definite in such 
patients who also reacted with an increase to a 
given artificial stenosis. The results are discussed, 
with special reference to the mechanism of ex- 
stenosis in with asthma 
emphysema, and to the postulated therapeutic 
effect of procedures of a similar kind as practiced 
in the stenosis experiments (after authors’ sum- 
~E. DuNNER 


increases in the mean capacity 


piratory patients and 


mary ) 


Acute Pulmonary Edema of High Altitude. C. 5 
Hovuston*. New Engl J Med, September 8, 1960, 
263: 478-480. (*Aspen Clinic, Colorado) 

A case is presented of acute pulmonary edema 
occurring in a healthy young athlete with a nor- 
mal heart. The attributed to the 
combined stresses of cold, exertion, and the anoxia 


condition is 
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occurring at 12,000 feet. Several other cases sug- 


gestive of a condition that may be termed “acut« 


pulmonary edema of high altitude” are briefly re- 


ported. The mechanism of such a condition is not 
known, but recent observations indicate that both 
acute and chronic anoxia may cause striking ele- 
vation of pulmonary artery failure of 
the left 
exercise 
might 


appears to be 


pressure, 
ventricle, and pulmonary edema. Since 


and severe cold, together with anoxia, 
have cumulative effects, this explanation 
The 
often rapidly fatal, deserves further attention, and 
M. J. 


the most probable disease, 


by mountain climbers in particular 


Potential Harmful Effects of Treating Pulmo- 
nary Encephalopathy with a Carbon Dioxide 
Buffering Agent. A. G. Swanson*. Amer J Med 
Sci, October, 1960, 240: 433-437. (*U. of Wash- 
ington School of Med., Seattle) 

Tris( hydroxymethyl )aminomethane (Tris) is an 
organic buffering agent which combines with car- 
bonic acid to form a bicarbonate complex, thereby 
lowering blood CO, tension and raising blood pH 
Initial this 
encephalopathy produced striking hypoventilation 


trials of agent to treat pulmonary 
und increased anoxemia in 3 patients with com- 
pensated CQO, retention. The hypoventilation was 
probably due to the combination of Tris with free 
CO, which resulted in decreased CO, tension and 
The 


was sufficient to be potentially harmful 


sanoxemia 
Buffering 
agents which abruptly reduce arterial CO, tension 


a lessened stimulus to breathing 


must be used cautiously in patients with CO, re- 


tention —W. J. 


Lung Volumes and the Mechanics of Respira- 
tion in Congenital Heart Disease. C. D. Cook", 
H. M. Barre, P. J. Hewimsen, and S. A 
DeForest J Dis Child, October, 1960, 100 
579-580 Med. Center, Boston, 
Mass.) 


Lung volumes were measured in 


Ame 
(*Children’s 


100 p 
aged 4 to 42 years, with various types of congen- 


itients, 
ital heart disease. In 36, the mechanics of respira- 


tion (lung compliance and flow resistance) were 


also determined. In the patients with left-to-right 
shunts, approximately 30 per cent had significant 
(>2 8.D.’s) reductions in vital capacity; the 
group as a whole averaged 19 per cent below pre- 
Residual 
elevated in 20 per cent, while functional residual 
the 


was 


dicted values volume was sig‘ificantly 


capacity entirely normal 
Lung 


patients and found to be 


was, on average, 


compliance measured in 17 of these 
significantly reduced for 
the group as a whole, averaging 76 per cent of the 
predicted values In 8 of the 17 cases, the com- 
pliance was only 65 per cent or less of the expected 


value. The work of breathing was calculated for a 


ABSTRACTS 


number of patients and found to be considerably 
These sig- 
nificant number of patients with congenital heart 


increased studies indicate that in a 
disease, particularly those with left-to-right shunts, 
the basic cardiac abnormality is complicated by 
significant secondary changes in the lungs 


M. J. 


Effects of Acute Hypoxia and Exercise on the 
Pulmonary Circulation. A. P. Fisuman*, H. W 
Fritts, Jr., and A. Cournanp. Circulation, Au- 
gust, 1960, 22: 204-215 
and Surgeons, Columbia U., N. Y.) 

The effects of acute hypoxia and graded exercise 


(*College of Physicians 


on pressure-flow relationships were studied in 
normal subjects, in patients with restricted vascu- 
lar beds, and in a patient with sympathetic de- 
nervation of the lungs. Acute hypoxia frequently 
raises the pulmonary arterial pressure in normal 
This effect attributed 
solely to an augmented cardiac output, nor can it 
left 


There is also some evidence that the sympathetic 


man pressor cannot be 


be ascribed to an elevated artrial pressure 
ganglia are not essential for the pressor effect. The 
exact site and mode of action of the hypoxic stim- 
ulus remain to be uncovered. This study suggests 
that the 


volves a change in the distensibility and in the 


pressor response to acute hypoxia in- 


some segment of the pulmonary 


W. J. Srernincer 


dimensions of 


vascular tree 


Physiological Research in Chronic Pulmonary 
Disease: An Evaluation of Alveolar Aeration, 
Oxygen and Carbon Dioxide Transfer and 
the Pulmonary Circulation. H. Moriey*. Dis 
Chest, September, 1960, 38: 250-260. (*U. of S 
California School of Med., Los Angeles) 

The the 
lungs to adequately supply oxygen to and remove 
the and 
exercise requires measurements on the ventilatory 


clinical evaluation of ability of the 


carbon dioxide from blood during rest 
the transfer of gases, and the pulmonary 
blood flow 


ire unsatisfactory. There must be a more 


status, 
Single tests of lung function on only 
1 aspect 
extensive application of accurate pulmonary func- 

history 
thorough 
Spirograms should 


tion testing correlated with an intensive 


und physical examination as well as 
roentgenographic examination 
be accompanied by lung volume measurements, 
with arterial blood and expired air studies com- 
pleting the examination. There is a great need at 
the present time for further studies on the pul- 
monary circulation in chronic pulmonary disease : 
the oxygen uptake for the 1-minute step-up test 
has been helpful in detecting changes in the pul- 
without the for 


—E. A. Rourr 


monary circulation necessity 


cardiac catheterization 
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Early Fluid Administration in the Respiratory 
Syndrome of Premature Infants. 
W. A. Bauman*. Amer J Dis Child, October, 
1960, 100: 567-568. (*Columbia U., New York) 
In order to test the hypothesis that early feed- 


Distress 


ing of dextrose and saline solutions to premature 
babies lowers the incidence of respiratory distress, 
50 consecutively admitted premature babies were 
studied. Respiratory distress was present at the 
age of 6 hours in 9 of 24 babies who received the 
dextrose and saline solution, and in 3 of 26 who 
served as controls. In neither group was there sig- 
nificant lessening of dyspnea during the first 24 
hours of life —M. J. 


Effects of Cold Air on Respiratory Airflow Re- 
sistance in Patients with Respiratory-Tract 
Disease. R. E. Weris*, Jr. J. E. C. Waker, 
and R. B. Hickxier. New Engl J Med, August 
11, 1960, 263: 268-273. (*Peter Bent Brigham 
Hosp., Boston, Mass.) 

Patients with chronic respiratory disease who 
noted respiratory embarrassment in cold environ- 
ments were studied by measurement of air-flow 
resistance before, during, and after inhalation of 
and cold air. Studies revealed a 
marked rise in air-flow resistance in the majority 
30°C.) 


uir. A cold-air draft delivered across the faces and 


exposure to 
of these patients when they inhaled cold ( 


torsos of the subjects while they breathed room 
air did not produce significant changes in air-flow 
resistance, nor did this exposure to cold air appear 
to increase the cold-air inhalation 
Normal 
spiratory tract disease who were asymptomatic in 
affected by these stimuli. The 
nebulized bronchodilating agent 


a therapeutic and protective 


response to 


subjects and patients with chronic re- 
the cold were not 
inhalation of a 
appeared to have 


effect in the patients affected by cold. On the basis 


of the studies reported here, the major difficulty 


experienced by patients with chronic respiratory 
disease when they enter the cold appears related 
to changes in resistance to air flow. Whether this 
is due to spasm of the bronchial musculature, a 
reactive edema, excessive mucous secretions by the 
respiratory membrane, or other factors, is difficult 
to determine —M. J. SMALL 


Relationship of Smoking to Respiratory Com- 
plaints and Ventilatory Fanction. A. Wicprr- 
son* and M. Konan. Canad Med Ass J, Sep- 
tember 10, 1960, 83: 585-588. (*New Mount 
Sinai Hosp., Toronto, Canada) 

The relationship of smoking to respiratory com- 
plaints and ventilatory performance was studied 
in 113 males between the ages of 17 and 99 years 
The findings suggest that 
respiratory complaints. Smokers, in addition, have 


smoking is related to 


reduced ventilation values, but this effect is not 
as marked as the relationship to respiratory symp- 
toms. The disturbances in ventilation were not 
found to be progressive (after authors’ summary) 


—E. A. 


MICROBIOLOGY AND IMMUNOLOGY 


The Metabolism of Isoniazid and Other Hydra- 
zides by Mycobacteria. J. Youatrt*. Aust J Exp 
Biol Med Sci, June, 1960, 34: 245-250. (*U 
of Melbourne, Australia) 

It was found that Mycobacterium tuberculosis 

(BCG) metabolized 

isoniazid (verazide), and other hydrazides. These 


isoniazid, a hydrazone of 
results were determined by a count of radioactive 
isoniazid, or its products, retained in the BCG 
cells after washing. Both resistant and susceptible 
cells oxidized isoniazid. It is suggested that the 
metabolism of hydrazides is not directly 
to the 
analogous to a detoxication 
further suggested that 
niazid metabolize isoniazid as fast as they take it 


related 


mode of action of isoniazid but is more 
mechanism. It is 
cultures resistant to 
up, while susceptible strains bind isoniazid more 
rapidly than they can metabolize it—R. M. Forp 
Diagnosis of Tuberculosis by Infection of Ani- 
mals (in Spanish). J. Apetto*. Rev Esp Tuberc, 
July, 1960, 29: 319-333. (*Sanatorio Helios, 
Guadarrama, Spain) 
Specimens from suspect patients—mostly spu- 
tum and urine—were injected intrapleurally in 
guinea pigs or rabbits. In 1 week a small pleural 
effusion developed, as revealed by roentgenogra- 
phy. It was aspirated and subjected to the labora- 
tory routine for demonstrating tubercle bacilli. If 
no pleural effusion was found by roentgenography, 
or if the removed pleural fluid was negative for 
acid-fast bacilli, a reinfection was attempted once 
or twice in an interval of 5 to 6 days. Two animals 
were usually used; 1 was sacrificed a few days 
after the reinfection, and microscopy and culture 
were performed from the pleural fluid to deter- 
mine the bacilli. The other 
animal was sacrificed 6 to 8 weeks later, autopsied, 
and examined histopathologically. The diagnostic 


considered 


presence of acid-fast 


results obtained by this method are 
good —Z. VirAcH 


EXPERIMENTAL PATHOLOGY 


Pulmonary Adenomatosis in South Carolina 
Cattle. C. L. Vicxers*, W. T. B. W 
Brerer, J. B. THomas, and H. D. Varentine. J 
Amer Vet Med Ass, September, 1960, 137: 507 
508. (*Clemson College, Columbia, 8S. Carolina) 
Pulmonary adenomatosis is an acute respiratory 
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disease, noninfectious in nature, which often but 
not always follows the ingestion of damaged o1 
moldy feed. Twenty-eight cattle of 296 were in- 
fected in South Carolina during the fall and winter 
of 1959-1960. Of these 28, 23 died and 5 recovered 
The predominant clinical sign was acute respira- 
tory distress. Microscopic findings were hyper- 
trophy and hyperplasia of the pulmonary epithe- 
lium. The alveolar capillaries were distended, and 
the bronchioles contained a mucoid exudate com- 


posed of desquamated epithelial cells. On the 


average, death occurred within 1 to 3 days afte 
the onset of respiratory distress —L. Hype 


Production of Cancers in Mice and Rats by 
Chromium Compounds. W. Payne*. AMA 
Arch Industr Health, June, 1960, 21: 530-535 
(*National Inst. of Health, Bethesda, Md.) 
Evidence that chromium in one or more forms 

is responsible for the increased incidence of cancer 

of the lung in chromate workers, furnished pre- 
viously by the production of cancers in rats by 
several chromium compounds, is further strength- 
ened by the occurrence of cancers at the site of 
implantation in mice receiving two of these com- 
pounds, calcium chromate and sintered calcium 

No tumors were producec’ by sintered 

chromium trioxide or sintered 

when injected subcutaneously in mice in which 


T. H. Noeuren 


chromate 
calcium chromate 
tricaprylin was used as a vehicle 


Experimental Effect of Cigarette Smoke on Hu- 
man Respiratory Cilia. J. J. Battencer*. New 
Engl J Med, October 27, 1960, 263: 832-835 
(*Evanston Hosp., Illinois) 

The purpose of the experimental work reported 
was to demonstrate a possible 


in this article 


mechanism whereby tar and other combustion 
products in cigarette smoke might be deposited in 
the lower respiratory tract of human beings. From 
and bronchi of human beings (or 
animals) a cup 2 to 3 mm. wide was used to gently 
off the superficial layers of 
Children 3 to 


under general (vinyl ether) 


the trachea 
“serape” respiratory 
epithelial cells 10 years of age, 
anesthesia, were the 
subjects in this experiment. The specimens were 
transferred immediately to a basic salt solution 
and stored there until prepared for microscopic 
Perfusion with the 
tion alone caused no appreciable change in the 
rotation of the aggregates of ciliated cells. Perfu- 
sion with basic salt solution, through which the 


observation basic salt solu- 


smoke of 2 cigarettes had been bubbled, stopped 
rotation within 5 days to 28 minutes in 12 con- 
In some if the ex- 
posure to the “smoked” basic salt solution was 
terminated before the toxic effect was marked, 
return to the baseline speed of rotation could be 


secutive experiments cases, 
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produced by reperfusion with the salt solution 
alone. When room air was bubbled through the 
basic salt solution exactly as the cigarette smoke 
had been handled, perfusion with this solution had 
no appreciable effect on the cilia. The present ex- 
periments demonstrate how the human ciliary 
mechanism fails in vitro when exposed to smoke in 
solution from even so few as 2 cigarettes. It is 
suggested that this is one of the mechanisms 
whereby tars may collect in the lower respiratory 
tract and come into contact with the mucosa. It 
seems likely that the decreased efficiency of the 
ciliary mechanism caused by smoke plays a part 
in the productive cough noted by smokers 
M. J. 


Experimental Pulmonary Edema. K. Borc- 
strom*, U. E. Liyper, anno A. LuNper- 
quist. Acta Radiol (Stockh), August, 1960, 54: 
97-119. (*U. of Lund, Sweden) 

The diagnosis of pulmonary edema in patients 
with uremia is of significant importance. Roent- 
genographic examination of the lungs shows cen- 
tral lung changes which are marked in the hilar 
region, around the tracheal bifurcation, and in 
the corresponding parts of the esophagus. Initially, 

As a rule, the 
noncomplicated 


this is best seen in the lateral film 
and 
pulmonary edema are few. Several theories 
on the Left heart 
failure and a toxic agent producing damage to cap- 
illaries are mentioned. There appears to be a strik- 
ing similarity between the area of lung involved and 
the area of lung supplied by the bronchial arteries 
In the methods and materials used, the discus- 
sion concerns the use of 16 mongrel dogs. By in- 
creasing permeability of the bronchial vessels, it 
has been possible to produce changes in the lung 
(bronchial capillary edema) similar to those seen 
These changes are 


clinical symptoms signs of 
uremic 


etiologic factors are discussed 


in uremic pulmonary edema 
significantly different and in contrast to the find- 
ings seen in pulmonary capillary edema and in the 
lung of left heart failure. Reduction in osmotic 
pressure of the blood produced by overhydration 
and/or complicating left heart failure can act as 
enhancing factors —E. SHABART 


An Electron Microscope Investigation of the 
Connective Tissue in the Alveolar Wall of the 
Normal and the Bronchiectatic Human Lung. 
E. A. Larrinen*. Acta Path Microbiol Scand, 
Fase. 2, 1960, 49: 136-150. (*U. of Helsinki, 
Finland) 

An attempt was made by light and electron 
microscopy to compare the interstitial connective 
tissue in the normal and in the bronchiectatic 
lung. Four normal specimens were removed from 
the peripheral part of the lung by thoracotomy 


| 
| 
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Eight specimens were obtained from correspond- 
ing areas in patients operated on for bronchiecta- 
sis. To avoid the local connective-tissue changes 
appearing in bronchiectasis, the samples were 
selected from areas in the lung which appeared 
normal macroscopically. No clear differences were 
found in the fibril thicknesses nor in the quantita- 
tive proportion of the collagen and the elastic 
connective tissue in the normal and bronchiectatic 
lungs elastic pointing to 
destructive changes were found in the 
walls of the bronchiectatic lungs by light micros- 


DUNNER 


Fragmentary fibers 


alveolar 
copy = E 


Mechanisms Preventing Gastro-Esophageal Re- 
flux in the Dog. F. G. Suippy* anp M. Arxkin- 

Brit J Surg, May, 1960, 67: 680-686. (*U 
of Leeds, England) 

The 
diaphragm, and the oblique fibers of the gastric 
wall to the competence of the cardia of the dog 
investigated. Neither cardiomyotomy 
the diaphragm had any demon- 


SON 


contribution of the cardiac sphincter, the 


has been 
nor section of 
strable effect 
Section of the oblique gastric fibers, however, led 
to loss of the acute angle of entry of the esophagus 
to the stomach and resulted in reflux at a much 
lower level of intragastric pressure. It is concluded 
that the acute angulation of the esophagogastric 
junction in the dog forms the major barrier to 
gastroesophageal reflux—R. MacQuice 


on the cardia’s resistance to reflux 


Stereoscopic Study of the Inflated Lung. W. 
Hentet and A. Lonortetp*. Dis Chest, October, 


1960, 38: 357-361. (*V 
New Mexico) 
\ technique is described for the stereomicro- 
scopic study of the fume-inflated lung 
lobes may be prepared either in the fresh state or 


A. Hosp., 


Albuquerque, 


Lungs or 


after preservation in the deep freeze for up to 5 
months. The stereoscopic examinations provide a 
three-dimensional aspect which is more compre- 
hensive than conventional microscopy 


E. A. Rourr 


PUBLIC HEALTH AND EPIDEMIOLOGY 


The Incidence of Silicosis and Specific Lmmu- 
nologic Reactions in Lignite Miners (in 
Italian). E. Marino*. Riv Pat Clin Tuberc, 
No. 5, 1959, 32: 549-558. (*Ist. Tisiol., U. of 
Siena, Italy 

out on 400 

miners who had been working in the mines for 


An investigation carried lignite 
8-25 vears demonstrated the presence of 8 cases 
of silicosis and 3 of silicotuberculosis. The intra- 


dermal tuberculin reaction was positive in all 3 
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of the 
cases of pure silicosis. The electrophoretic pat- 


eases of silicotuberculosis, and in most 


tern showed the presence of hyperglobulinemia 
with a detectable increase of beta and gamma 
globulins.—G. CasTELNUOVO 


An Analysis of Some Recent Work on Tuber- 
culosis in Africa. C. Witcocks*. Brit J Dis 
Chest, January, 1960, 54: 31-39. (*Bureau of 
Hygiene and Tropical Diseases, London, Eng- 
land) 

A brief account is given of the clinical types of 
African tuberculosis; reports on treatment gen 
erally show a favorable reaction which has con- 
siderably altered the outlook for individual pa 
tients. Although Africans tend to show the acute 
and severe forms of tuberculosis, there is a lot 
of support for the idea that this is not so much 
a result of inherent susceptibility as of unfavora 
ble environmental features. These can be changed, 
and it is argued that the soundest measures of 
control are those which are equally valid for 
other crowd diseases, and which depend largely 
on administrative action and economic and edu 
advancement. BCG is 
and there is some evidence 


cational being used in 
creasingly in Afric: 
that there, as elsewhere, it confers partial pro- 
tection. The opinion is expressed that, although 
it should not be withheld, it is by no means the 
solution of the problem (after author’s summary). 
—M. J. 


Tuberculosis Today : Some of the World Prob- 
lems and Present Trends in Management. A. 
Sauipa*. Brit J Dis Chest, January, 1960, 54: 
22-30. (*District Two State Tuberculosis Hosp., 
Louisville, Ky.) 

Probably the only reports on record showing 
approximately a 100 per cent reversal of infec 
tiousness are those resulting from a daily strepto 
mycin-high isoniazid combination. Other methods 
of initial therapy in tuberculosis have consisted 
of various combinations of streptomycin, iso- 
niazid, PAS, viomycin, cycloserine, and pyra- 
Results 
therapeutic 


zinamide—all used in conventional doses 
rary, but all 
failures ranging from 3 to 10 per cent or more. 
When this is projected over the number of admis- 
sions throughout all of the hospitals in a particular 


investigators report 


country, the figure becomes high indeed; so that 
even a failure of 1 or 2 per cent need not be ac 
cepted, if these can otherwise be avoided. We are 
now faced with a percentage of drug-resistant 
tuberculous infections and, unless a more effec- 
tive regimen in initial treatment is used more 
universally, therapeutic failures are bound to 
Thus there is a definite 


continue to increase 


802 


need for other good antituberculous agents in the 
class of streptomycin and isoniazid 

Great strides have been taken in the treatment 
of tuberculosis, and mortality figures have been 
greatly reduced. Nevertheless, considered on a 
world-wide basis, tuberculosis remains a formida 


ble problem. Less fortunate countries have hardly 


started on the road to progress. Adequate control 
in most western countries alone is only a partial 
solution to this problem. Air travel has greatly 
reduced distances, and more people each year use 
this mode of transport, so that opportunity for 
infection Adequate chemotherapy in 
hospital, with or without surgery, 


number of 


persists 
would ensure a 
much better beds 
Once in a noninfectious state, most patients could 
thus 
turnover. It is 


use of a limited 


then be managed on a domiciliary basis, 
considerably increasing patient 
highly desirable to maintain adequate chemo 
therapy even in home treatment and, under pre 
the second-best choice 


vailing circumstances, 


would be the use of daily isoniazid with PAS 
Compulsory yearly roentgenographic examina 
tion for the adult population (as in the case of 
Australia) and compulsory hospitalization of the 
recalcitrant patient are steps in the right direc 
tion. The question of BCG vaccination in certain 
groups needs to be established. In the writer's 
opinion, an ideal set-up for tuberculosis treatment 
wide distribu 


is that seen in England: a country 


tion of chest 


units either in a sanatorium or, as is the present 


clinics with corresponding chest 


trend, in a general hospital, provides an excellent 
and totally free service with regard to case-finding 
hospitalization, and treatment, as well as subse 
quent outpatient follow-up care.—M. J. Smavi 
Pneumoconiosis in Makers of Artificial Grind- 
Including a Case of Caplan’s 
Syndrome. E. Posner*. Brit J Industr Med, 
February, 1960, 17: 109-113. (*Stoke-on-Trent 
Mass Radiography Center, England 

Mass miniature roentgenography surveys in a 


ing Wheels, 


factory producing artificial grinding wheels de 
tected cases of pneumoconiosis, mostly of the 
silicotic type. All of the cases were traced to the 
department where the so-called “bond’’ is pre 
pared and mixed with the abrasive grains of car 
borundum and artificial corundum. This ceramic 
vitrified bond, similar in composition to English 
general earthenware, contained until recently a 
significant proportion of free silica. The miniature 
film survey was followed up by an investigation 
in which 92 per cent of all 


on full-size films, 


ABSTRACTS 


workers in the bond department participated. 
The roentgenograms were subjected to dual inde 
pendent viewing, and it was found that 66 per cent 
of the men who had worked in the bond depart- 
ment for more than 10 years showed roentgeno 
graphic evidence of pneumoconiosis with a high 
proportion of progressive massive fibrosis. Re 
cently, the amount of free silica in the ceramic 
bond has been reduced by the introduction of 
‘frits’’ in place of powdered flint, and part of the 
factory has been rebuilt and new methods of dust 
suppression and dust extraction have been intro 
duced. One of the cases described presented with 
the rheumatoid-pneumoconiotic syndrome first 
described by Caplan. It is suggested that some of 
the cases of pneumoconiosis, attributed to car 
borundum, may be due to the binding materials 
of artificial grinding wheels (after author’s sum 
mary ).—H. J. Simon 
An Epidemic of Coccidioidomycosis Probably 
Related to Soil. B. Jorre*. New Engl J Med, 
April 7, 1960, 262: 720-721. (*Mount Zion Hosp., 
San Francisco, Calif.) 
This paper reports the failure of a field trial to 
immitis from the air-borne 


Air Foree Base; 


culture Coccidioides 
fungus population at Edwards 
an outbreak of coccidioidomycosis followed that 
began after large tracts of land were scraped by 
bulldozers and which ceased when the scraping 
stopped. Construction began in mid-August, and 
in mid-September the first of 33 adults 
coccidioidomycosis was admitted to the hospital 


with 


at the Base. Earth scraping stopped in December, 
and the last patient of this outbreak entered the 
1959 
with serologically proved active coccidioidomy 


hospital in February, Five female patients 
cosis presented with no symptoms except skin 
rash. Indeed, 3 of these women never had other 
symptoms, and their roentgenograms showed no 
pulmonary infiltrates during the period of rash 
and on 3-month follow-up study. Previous reports 
of coccidioidomycosis manifested solely by skin 
Viable C 
been found to a depth of 15 to 20 em 


rashes have not been made immitis has 
the vear 
around in desert soils, although viable spores have 
not been found on the surface during hot months 
This could explain the absence of outbreaks in 
previous summers at Edwards Base, the failure 
to culture C 
of cases that followed soil excavation 


immitis from the air, and the number 
After soil 
excavation in areas endemic for coccidioidomy- 
programs for grassing, oiling, and wetting 
SMALL 


cosis, 


the ground should be carried out.—M. J 


Diagnostic Reagents for the Determination of 


ANTISTREPTOLYSIN TITERS 


Bacto-Streptolysin O Reagent is a standardised reagent 
recommended as an aid in the diagnosis of Rheumatie 
Fever, Glomerulonephritis and other diseases associated 


Beer Piasma, Bacro- 
Prormrometn Free Rasesrr Prasma, Bacro-AC 
Guosuum, Bacro-Soptum 0.85%, Bacro- 
Sopvruw Oxacats 0.1 Morar, Bacro-Catcium 
Cuoripe Sotvrion 0.02 Moras. 


with Group A streptococea! infections. 
SENSITIVITY TESTS 

The significance of determining bacterial sensitivity is 
accentuated by the discovery of increasing numbers of 
antibiotics, sulfonamides, and other chemotherapeutic 
agents and the development of resistant organisms to 
one or more of these compounds. Sensitivity or resistance 
is easily determined with Bacto-Sensitivity Disks and 
Bacto-Unidisks 


HETEROPHILE ANTIBODIES 


The differential diagnosis of Infectious Mononucleosis 
requires the use of standardized heterophile reagenta 
Bacto-Guiwea Pio Kipwer Antigen, Desrccarep 
anp Svsrenston, Bacro-Beer Cert Anticen, Dearie 
CATED AND SusPENSION. 


LIVER DISEASE 


Differential diagnosis of hepatic disturbances is aided 
by standardized reagents: Bacro-Cermaui~n CHoLes- 
rerot Anticen, Bacro-Tarmo. Torsiprrr ReaGcent, 
Bacro-Kixessury Tunerprry Sranparps, Bacro- 
THROMBOPLASTIN AND OTHER Reacents. 


RENAL FUNCTION 


Phenoleulfonphthalein Ampules, Difeo ia a carefully 
prepared injectable recom mended for use in determining 
renal excretion rate 


HEMAGGLUTINATION OF 
RED BLOOD CELLS 


Accurately determined by the use of: Bacro-Trrpsin 

BL D COAGL LATION TION Borrer, Trrratx, Drreo, 1:250, Bacro-Bovins 
Prothrombin determinations require accurately pre ALBUMIN 30%, Bacto-PHYTow EMAGGLUTININ 


pared interstandardized reagents: Bacro-THromso- 
pLastin, 2 Srace Reacenr, 


DETROIT 1 MICHIGAN 


Dirco LABORATORIES 


REVIEW SUPPLEMENTS AVAILABLE 


SYMPOSIUM ON EMPHYSEMA AND 
THE “CHRONIC BRONCHITIS” SYNDROME 
Aspen, Colorado, June 18, 14, 15, 1958 


A symposium covering the major aspects of tuberculosis including emphysema 

and the “chronic bronchitis” syndrome. 

213 PAGES, PAPER COVER $2.00 
INTERNATIONAL SYMPOSIUM OF 

THE DEBORAH SANATORIUM AND HOSPITAL 


Philadelphia, Pennsylvania, November 20, 21, 22, 1958 


A comprehensive compilation of present-day thinking on: chemoprophylaxis of 
tuberculosis, tuberculosis case finding, surgical aspects of the treatment of pul- 
monary tuberculosis, and hospital and home care. 
139 PAGES, PAPER COVER $2.00 
Your order can be filled promptly 
NATIONAL TUBERCULOSIS ASSOCIATION 

1790 Broadway, New York 19, N. Y. 
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SIMPLIFIES TUBERCULIN TESTING 
STERNEEDLE’ GUN 


The Automatic TB Case-Finding Device 
for the Heaf TUBERCULIN TEST 


The STERNEEDLE gun is an improved multiple puncture 
apparatus for rapid intradermal tuberculin testing. Based on 
the Heaf principle of multiple puncture, six needles 
contained within the STERNEEDLE cartridge mechanically 
and painlessly penetrate the skin through a previously 
applied film of concentrated PPD. Needle puncture and 
withdrawal is automatic. 
ADVANTAGES... 
® Four (4) times faster than Mantoux. 
® Faster and more reliable than Patch test. 
® Performs up to 400 tests per hour. 
® Detects reactors to 5 TU Mantoux and some 100 TU reactors. 
® No dressing required. 
® Accurate interpretation, without measurement. 
Averages 250 readings per hour. 
® Each test is uniform—puncture of 1 mm. depth 
and needle withdrawal is automatic. 
® No special skill required. 


Nete: CONCENTRATED TUBERCUUN PPO Painiess. ideal for testing children. 

"CONNAUGHT is used for the STERNEEDLE ® Eliminates hazardous and uncertain flame sterilization. 

test. Available in 1 cc viols (sufficient for os ® Disposable needle cartridges ELIMINATE CROSS-INFECTION. 
mony os 200 tests). ® Low cost STERNEEDLE cartridges may be resterilized. 


ome 


Procedure for STERNEEDLE TUBERCULIN TEST: Write for literature. Personal demonstration may be arranged. 


Top, teft...Slip needle cartridge on gun with aot! Po 
plastic applicator. Remove applicator. 
Top, right...Place a drop of tuberculin PPD on 

cleansed forearm. 

Bottom, left...Place gun on drop of tuberculin 

PPD. Pressure and release of handie automati- 

cally triggers and retracts the needies. 266 South Dean Street, Englewood, New Jersey 
Bottom, right: Disposable needie cartridges and Canada: Winley-Morris Co., 4700 Prince of Wales, Montreal 


applicators may be washed and sterilized for 
reuse, if desired. *Trademark. Pat. Pend. 
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